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PREFACE 


TO 

THE TENTH EDITION. 


mills EDITION has undergone a careful revision; and several 
"** portions, especially in the sections on Microscopical Anatomy, 
have been considerably altered or entirely rewritten, in order to 
keep pace with the ever-increasing activity of research in thi^ 
branch of the science of Anatomy. Several new illustrations have 
been added, and some of the old ones have been replaced by 
others. 

The Editoy has to acknowledge, with his warmest thanks, the 
valuable assistance lie has received from his friend Mr. Itoss, 
Curator of. the Museum of St. George’s Hospital, and lately 
Assistant Demonstrator of Anatomy, who has not only prepared 
all the dissections from which the new illustrations have been 
drawn, but has also bestowed a large amount of labour in 
investigating certain points in Anatomy about which there is a 
difference of opinion in the various text-books on the subject. 

The Editor’s best thanks are also due to Mr. Compton, 

Demonstrator of Histology at St. George’s Hospital, for the great 
• • 
care and trouble which he has taken in drawing the new micro¬ 
scopical illustrations which have been introduced into the present 
edition. 
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INTRODUCTION. 


GENERAL ANATOMY. 

T HE fluids of the body, which are intended for its nutrition, are the 
lymph, chyle, and the blood. There are other fluids also which 
partially subserve the same purpose, as the sajiva, the gastric juice, 
the bile, the intestinal secretion; and others which are purely excre- 
mentitious, as the urine. All these fluids form *a part of the bulk of the 
body under ordinary circumstances. But there is no need to describe the 
rest in this place, since they are the secretions of special organs, and are 
described, as far as is judged necessary for the purpose of this work, in 
subsequent pages. We shall here speak first of the blood, and next of the 
-lymph and chyle. 

THE BLOOD. 

The blood is a fluid holding a large number of minute cells or corpuscles 
in suspension. Its general physical characters are so well known that we 
need merely say that it is of a dark red or purple colour in the veins, and 
of a bright red or scarlet in the arteries; that it is viscid, drying rapidly, 
and with a clammy feeling; salt to the taste, slightly alkaline, and with a 
specific gravity of about 1055. 

General Composition of the lilood .—On standing, blood, under ordinary 
circumstances, soon separates into two parts—a fluid called the ‘ serum ’ 
and a clot or * coagulum.' The latter is not merely the cells or blood- 
corpuscles spoken of above as held in suspension, and which have subsided 
out of the fluid, but consists besides of fibrin which has been held in 
solution in the fluid blood, and which in its solidification has enclosed and 
implicated the blood-corpuscles as they subside.* m 

It is thus seen that the blood consists naturally of two parts, viz. the 
plasma, fit liquor sanguinis, a fluid rich in fibrin, and the blood-cells, or 
blood-corpuscles, and that, when drawn from the, body, it consists of two 
parts composed differently to the above,—viz. the clot, which comprises the 
blood-corpuscles and the fibrin of the plasma ; and the serum, which con¬ 
sists of the remainder of the plasma. One hundred volumes of blood of 
man contain about sixty-four volumes of plasma and thirty-six volumes of 
corpuscles (Klein). 

* It should be borne in mind that, though we speak of fibrin as one of the constituents 
of the blood, it does not exist, as Jihrin, in the living blood, but is only formed after the 
withdrawal of the blood from the body, the union of two factors, which may be termed 
fibrin-factors. fJee page xl. 
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Fig. I.—Human 
bules. 


blood-glo- 


The blood-corpuscles, blood-discs, or blood-globules, as they are more com¬ 
monly called, are of two kinds, the red and the white. The red globules 
are far the more numerous, and are those which are always intended when 
the expression blood-discs or blood-globules is used without any other 
qualification. They are said to be in man about three or four hundred 
times as numerous as the white (Harley) ; by others only fifty times as 
numerous (Todd and Bowman).* They differ very much in size and shape 
in different animals. In man their size varies considerably, even in the 
same drop of blood, between the limits of 1T) ' fTTr and -r i; V lT of an inch in 
diameter, the average being about (Todd and Bowman). They are 
circular discs, bi-concave in profile, having a slight central depression, With 
a raised border (as seen in Fig. I. />). Their colour appears of a faint 
yellow* when they are seen singly, but it is to their aggregation that the 
blood owes its red hue. Human blood-discs present no trace of a nucleus. 
They consist of a tough elastic transparent stroma uniformly pervaded by 
a colouring matter called Juemoglobin. When the blood is circulating, under 
the microscope, in one f of the lower animals, the blood-globules are seen to 
be separate from each other, and are also separated from the wall of the 
vessel by an interval or ‘•lumen.’ Doubtless the same is the case in the 
human body ; but when drawn and examined 
on a slide without reagents, the blood-globules 
often collect into heaps like rouleaux of coin 
(Fig. I. e). During life they may also be seen 
to change their shape under pressure so as to 
adapt themselves to some extent to the size of 
the vessel. Their shape is very soon influenced 
by the medium in which they are placed, and 
by the specific gravity of that medium. In 
water they swell up, lose their colour, and cease 
to be visible, leaving the white corpuscles in 
the field. Solutions of salt or sugar, denser 
than the serum, give them a stellate appear¬ 
ance ; and the usual shape may be restored by diluting the solution to 
the proper point. A solution of the proper strength merely separates the 
blood-globules mechanically, without changing their shape. 

There can be no doubt that the difference in colour between arterial 
and venous blood must be due to some minute difference in the red blood- 
globules ; and it is also in the highest degree probable that the chemical 
differences between these two kinds of blood are due, in part at least, to 
such differences; but the change has not hitherto been rendered per¬ 
ceptible either to the microscope or to chemical analysis. At the same 
time, the researches of Professor Stokes f show that the colouring matter 
of the blood produces different effects on the solaf spectrum, according as 
it is in a more or less oxidised condition; and it is in the highest degree 
probable that the same change in the oxidation of the contents of the 

* Hirt puts the proportion as low as 1 : 1761 during fasting, and 1 : 695 or i : 429 after 
food (Kolliker). Venesection, by withdrawing so much larger a proportion of the red 
globules, and also by favouring the absorption of lymphatic fluid into the blood, much 
increases the relative proportion of the white corpuscles, so that Kolliker asserts that in the 
horse, after epormous venesection (up to 50 lbs.), the coloured and colourless corpuscles 
appear equally numerous. f Proceedings of Royal Society, 1864 . 
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blood-globules produces the difference of colour between arterial and venous 
blood. 

The human white corpuscles are rather larger than the red, and have 
an irregular or granular surface. According to Klein, however, there are, in 
every specimen of blood some white corpuscles which are smaller than the 
red. A nucleus becomes perceptible on the addition of acetic acid. They 
are very similar to, if not identical with, the corpuscles of the lymph and 
chyle, though somewhat more acted upon by acetic acid than the latter. 


Fju. II. 



a. White corpuscles of limmm blond. </. lied corpuscles. Iligli power. 


Their proportion appears to vary considerably in different parts of the 
circulation, being much larger in the blood of the splenic vein and hepatic- 
vein than in other parts of the body, while in the splenic artery they are* 
very scanty. The colourless corpuscles bear a strong resemblance also to 
the cells found in pus. It is well known that these colourless corpuscles 
have the‘remarkable properties of locomotion and of ‘ ameeboid ’ changes, 
so that, examined during life, they may show various shapes. No limiting 
membrane is believed to exist in the colourless corpuscles, which consist of 
a transparent albuminous substance called protoplasm. 

Fro. III.—Human colourless blood-corpuscle, showing its successive changes of outline 
within ten minutes when kept- moist on a warm stage (Schofield). 


From the fact that cells exactly like the colourless corpuscles are being 
constantly furnished to the blood by the ducts of the lymphatic glands, 
the chyle-ducts (and even the liver in the foetus), and also from their 
varying proportion in different parts of the circulation, and in different 
pathological conditions, the colourless corpuscles are usually regarded,— 
with, at any rate considerable probability,—as an earlier stage- of llie 
coloured blood-discs. 

Fat-granules are seen in the blood of the lower animals, and occasion¬ 
ally in the blood of pregnant women ; also, according to Kblliker, in other 
persons after the abundant use of milk or brandy, as well as in those who 
are fasting ; this he attributes, in the latter case, to the absorption of the 
fat of the body. But, under ordinary circumstances, the granular basts of 
the chyle, poured into the blood, through the veins at the root of the neck, 
disappears as the blood passes through the lungs. 

Gases of the Blood .—A given quantity of blood contains rather less than 
half the same volume of gases. These are carbonic acid, oxygen, and nitro- 
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gen. The relative quantity is roughly stated thus :—Carbonic acid about 
two-thirds of the whole quantity of gas, oxygen rather less than one-third, < 
nitrogen below one-tentli (Huxley).* The nitrogen is unimportant. It (or 
at least the greater part of it) is merely absorbed from the atmosphere 
under the pressure to which the blood is exposed, and can therefore be 
mechanically removed, as can also a portion of the oxygen and carbonic 
acid; but the greater portion of the oxygen is in loose chemical combina¬ 
tion with the haemoglobin of the blood-corpuscles, and the greater part of 
the carbonic acid seems to be in stable chemical combination with the salts 
of the serum, though a certain proportion is also combined loosely with the 
blood-globules. 

The experiments by which these facts are proved will be found in the 
physiological treatises. 

The fluid part of the blood, the liquor sanguinis, or plasma, is again 
composed of a permanently*fluid portion—the serum—and of fibrin-factors, 
which unite spontaneously when out of the body, and by their union form 
fibrin. The fibrin can be separated from blood, after it has been drawn, by 
whipping it with twigs, to which the fibrin, as it coagulates, adheres. The 
fibrin does not exist as suck in the blood, but is formed during coagulation 
by the union of two substances (fibrino-plastin and fibrinogen) which exist 
separately in the blood ; the union being probably brought about by the 
•agency of a third body, called a fibrin-ferment. For the experiments 
which prove this fact and for the account of the substances themselves, as 
well as the properties of the blood and the phenomena of its coagulation, 

I must again refer to the treatises on Physiology. The liquor' sanguinis 
may be obtained free from the red corpuscles by filtration in animals whose 
blood-globules are sufficiently large, or in mammalia by exposing the blood 
to a freezing temperature till the corpuscles have subsided. By this pro¬ 
cess, or by removing a portion of the clear liquor which is found above the 
huffy coat of inflammatory blood just after the latter has formed, the plasma 
may be obtained, and will then separate by coagulation into a colourless 
clot of fibrin and a saline fluid. The fibrin clot consists of interlacing 
structureless strings, which contain in their meshes some white corpuscles 
accidentally enclosed in them. 

The fluid left after the coagulation of the fibrin, which is the serum of 
the blood properly so called, is yellowish, and contains so much albumen 
that it solidifies almost completely on being heated. It is alkaline, from the 
presence of free soda and carbonate of soda. 

t The chemical composition of the blood is complex, as might be anticipated 
of a fluid from which all the various tissues of the body are to be formed ; 
and it must of course vary in various parts of the circulation. The following 
seems to be as accurate an analysis as possible. It is quoted in Carpenter’s 
‘ Physiology,’ by Power, from M. Gorrup-Bezanez, who procured two samples 
of the Bame person’s blood, and had them analysed by himself and three 
other competent chemists. The separate analyses are given, but the 

* The quantity of gases contained varies, of course, with a great number of different con¬ 
ditions, ana especially according as the blood is arterial or venous. Hermann states that the 
proportion of oxygen varies from 16-9 vols. per cent, in arterial to 5'9 per cent, in venous 
blood, that arterial blood contains on an average about 30 vols. per cent., and venous about 
35 per cent., of carbonic acid ; and this author places the proportion of nitrogen as low as 
from 1 to g vols. per cent. 
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variations are too slight to be worth 
Gorrup-Bezanez’s results:— 

Water. 

Solid matters . 

Fibrin. 

Corpuscles ..... 

Albumen. 

Extractive matters and salts 


quoting. The following were M. 


ist. Spec. and Spec. 

. 796-93 783-63 

. 203-07 21637 


1-95 1-56 

. 103-23 115-12 

. 70-75 62-74 

. 27-14 36-95 


The crystals which form in the blood under certain circumstances and 
when treated by certain reagents ought to be described, in consequence of 


Fin. IV.—Blood-crystals. 



A. Trihedral crystals from blood of guinea-pig- u. Pentagonal crystals from blood of squirrel, c. Octahedral crys¬ 
tals from blood of rat and mouse. T). Hnematin crystals from human blood. H. Hmmatoidin crystals from an old 
apoplectic clot. F. Hiemiu crystals from blood treated with acetic acid. 


tlieir importance as a means of distinguishing human from other kinds yf 
blood. They are of three kinds:—1. Ilsematin crystals, found in normal 
blood, psyticularly in the spleen. These are procured by the addition of a 
little water, or by agitating the blood with ether, by either of which means 
the blood-corpuscles are ruptured, and their contents crystallise on evapo¬ 
ration. 2. Haematoidin crystals found in old clots. 3. Haemin crystals,' 
formed by mixing dried blood with an equal quantity of common salt 
and boiling it with a few drops of glacial acetic acid till the whole has 
dissolved. A drop of the mixture placed on the slide will show the crystals 
on cooling. 

Fig. IV. shows these three forms of crystals from human blood, together 
with some from the lower animals, for comparison. 
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The importance of being acquainted with the crystals found in human 
blood is obvious, and more particularly those which can be obtained from 
dried blood; since in this way old blood-stains can be recognised as being 
human or otherwise, even long after their formation. The spectrum 
analysis, however, is said to be a more delicate test of fresh blood. 

LYMPH AND CHYLE. 

The lymph and the chyle are almost identical in constitution, though 
the proportion of their constituents varies in different parts of the vascular 
system. The lymph is the secretion of a system of vessels and glands, to 
be more fully described in the sequel, which takes up from the worn-out 
tissues that which is still available for purposes of nutrition and returns it 
into the veins close to the heart, there to be mixed with the mass of the 
blood. The chyle is a fluid absorbed by the villi of the small intestines 
from the food. It is intermingled with the lymph, and is poured into 
the circulation through the same channels.* See the description of the 
Thoracic Duct, Lacteals, and Ductus Lymphaticus dexter, in the body of 
the work. 

On microscopical examination, chyle displays besides the lymph-cor¬ 
puscles a large number of fatty granules, 

‘ the granular base of the chyle ’ (Fig. V. a), 
oil-globules, free nuclei, and a few red 
blood-globules. The white colour of the 
chyle is due to the abundance of the mole¬ 
cular base. These molecules are almost or 
entirely absent in lymph. 

In other respects lymph and chyle are 
indistinguishable by microscopic examina¬ 
tion, but in external appearance they are 
very different. 

Chyle is a milk-white fluid, which 
coagulates spontaneously, and then on 
standing separates more or less completely 
into a clear part, the liquor chyli, which is identical with the liquor san¬ 
guinis, and a thinnish jelly-like clot, consisting of fibrin in which chyle- 
corpuscles and the fatty molecules are entangled. Its analysis, as given 
by Dr. G. 0 . Rees f from the chyle of a criminal examined shortly after 
hjis execution, and in whom the thoracic duct was found distended with 
chyle, is as follows :— 

W ater. 90-48 

Albumen, with traces of fibrinous matter. 7-08 

Aqueous extractive ......... -56 

Alcoholic extractive or osmazome. -52 

Alkaline chloride, carbonate and sulphate, with traces of alkaline 

phosphate and oxide of iron . . . ... . . ‘44 

Fatty matters .. -92 

1 oo-oo 

* It may not be amiss to remind the student that the lacteal or chyliferous vessels only 
convey a portion of the nutritious matter from the food, and this only during digestion. At 
other times they seem to act precisely as ordinary lymphatics, 
t Phil. Trans. 1842 , p. 82 . 


Fjh. V.—Chyle from the lacteals. 
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Lymph, as its name implies, is a watery fluid. In the lymph the 
molecular base is absent, and the lymph-corpuscles are very few in number, 
and indeed are said by Kolliker to be absent in the smaller vessels. Accord¬ 
ing to the same author, the size of the lymph-globules increases as the fluid 
ascends higher in the course of the circulation. In this view the lymph is 
at first a mere albuminous fluid, and the chyle at first a mere albumino- 
fatty fluid, the cells in both being produced during the passage of the fluid 
through the glands (lymphatic or mesenteric, as the case may be), and 
being further elaborated, and even new cells produced by the division of the 
old ones, in the course of the circulation. The presence of mature blood- 
globules in the lymph or in the chyle is regarded by most authors as 
accidental— i.e. produced by the' manipulations of the dissector. They must 
not be mistaken for immature red corpuscles, which may be found in the 
chyle taken from the thoracic duct, especially after a meal, and which are 
the chyle-corpuscles in process of transformation into blood-globules. They 
frequently give to the surface of clotted chyle a pinkish hue. 

The lymph-corpuscles, as seen in the above figure, are in all essential 
respects the same in the chyle, the lymph, and the blood, where they have 
been described above as the colourless blood-corpuscles. In the chyle and 
lymph, however, they vary very much in size. In some cases several 
younger cells are found enclosed in the original corpuscles. 


CELLS AND PROTOPLASM. 

All the solid tissues of the body are originally developed out of cells, 
containing a matter now usually styled protoplasm, and many such cells 
persist in mature structures. In the higher organisms all such cells are 
nucleated — i.e. they contain in their interior a smaller cell or nucleus, which 
frequently presents in its centre a nucleolus. The protoplasm is situated 
around the nucleus, and is usually enclosed in a limiting membrane pr cell- 
wall. Protoplasm (fearcode, blastema, germinal matter, or * bioplasm) is 
usually granular, sometimes hyaline, is indistinguishable in its chemical 
relations from albumen, of a semi-fluid, viscid consistence, and distinguished 
by .its vital properties of amoeboid motion, (of which ciliary movements may 
he taken to be a variety), nutrition —that is, the power of attracting to itself 
the materials of growth from the surrounding matter—and reproduction, by 
means of which fresh cells are produced either by segmentation or budding. 
These processes commence in the nucleus, which is a special collection of 
protoplasm marked off by a definite outline from the rest of the cell, and 
distinguished from it by resisting the actions of acids and alkaliB which 
destroy or render invisible the body of the cell, and by imbibing the stain 
of carmine, hsematoxylme, &e. In the reproduction of cells by segmenta¬ 
tion the nucleus splits ; in that by gemmation it sends off a process; and 
thus new nuclei are produced whieh are surrounded by their own cell sub¬ 
stance, and gradually detach themselves from the parent cell. The most re¬ 
markable property of cells is that of growth, development, or differentiation, 
by means of which the most various solid tissues, or even fluids containing 
cells, are developed out of cells originally to all appearance identical. 

The death of cells is accomplished either by their mechanical detach- 
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ment from the surface, preceded possibly by their bursting and discharging 
their contents, or by various forms of degeneration, fatty, pigmentary, or 
calcareous. 

Cells are held together either by anastomosis of their processes, by 
intercellular substance, which may be semi-fluid, hyaline, or of various higher 
forms, the result of cell metamorphosis, or by direct contact of their walls.* 

CELLULAR AND FIBROUS TISSUE. 

The cellular or areolar tissue is so called because its meshes are easily 
distended, and thus separated into cells or spaces whicjx all open freely into 
each other, and are consequently easily blown up with air, or permeated by 
fluid, when injected into any part of the tissue. Such spaces, however, do 
not exist in the natural condition of the body, but the whole tissue forms 
one unbroken membranS composed of a number of interlacing fibres, 
variously superimposed. Hence the old term ‘ the cellular membrane ’ is 
in many parts of the body more ap|)ropriate than its more modern equiva¬ 
lents. The chief use of the cellular tissue is to bind parts together ; while 
by the laxity of its fibres and the permeability of its areolae it allows them 
to move on each otherj and affords a ready exit for inflammatory and other 
effused fluids. It is consequently often denominated connective tissue, and 
this term is still more appropriate to the fibrous tissue which forms the 
bond of connection between the intimate elements of solid organs ; in which 
more restricted sense the term is often used in modern works. The areolar 
tissue consists essentially of two forms of fibrous tissue, the white and yellow, 
intermixed in varying proportions together with a great quantity of capil¬ 
lary vessels, nerves, and lymphatics, and in most situations it contains fat. 
The cellular tissue is continuous over the whole body; so that fluid, and 
especially air, when injected forcibly into it—as from a wound of the lung 
or bowel—may be diffused into the remotest parts. 

The whitf fibrous tissue (Fig. VI.) consists of bundles of wavy bands 
interlacing with each other, each composed of minute filaments, or fihrilld. 


Fig. VI.—White fibrous tissue. High power. 



which appear homogeneous, and measure from ^ to ■&ooTr& an inch 
in diameter. The larger bands have no definite size, but are supposed to 
be solid masses formed by an agglutination, as it were, of the ultimate 
fibrill®. Acted upon by acetic acid, the white fibrous tissue swells up into 
an indistinct uniform mass, which gradually becomes indistinguishable; 

• The above is abbreviated from the admirably clear description in Kirkes's ‘ Physiology ’ 
by Morraut Baker. 



FIBROUS TISSUE. xlv 

and in the areolar tissue, when thus treated, the yellow elastic element 
comes alone into view. 

The yellow elastic fibrous tissue (Fig. VII.) is an aggregation of curling 
fibres, which are considerably larger in size than the fibrillae of the white 
fibrous element, varying from to an inch in diameter 

(Harley). The fibres branch and anastomose freely with one another. They 
are homogeneous in appearance, with dark borders, and have a tendency to 
curl up, especially at their broken ends. They remain unaltered by acetic 
acid. 

Cellular tissue consists then of spaces formed by these fibres, united 
together by a homogeneous cemen^or ground substance and filled by cellular 


Fig. VII. — Yellow elastic tissue. High power. 



Fig. VIII.— 
Stellate for¬ 
mative» cells 
of fine elastic 
fibres, from 
the Tendor 
Acliillis of* a 
new-born 
child. Magni¬ 
fied 350 limes, 



Fjg. IX. —Forma¬ 
tive cells of areo¬ 
lar tissue from 
sheep’s embryo. 
Magnified 350 
times. 





a. Cell without any in- 
dicatidh of fibrils, b. 
with commencing, and 
c, with distinct fibrils. 


elements, which contain the protoplasm out of which the whole is developed 
and regenerated. These cell-spaces may be brought into view by treating 
the tissue with nitrate of silver, and exposing it to the light. This will 
colour the fibres and ground substance, leaving the cell-spaces unstained. 

Each of these elements of the connective tissue is developed from cells. 
Kolliker describes the yellow elastic fibres as developed from the stellate 
branching corpuscles, which may sometimes be found free in the areolar 
tissue, and which Virchow has denominated ‘ connective-tissue corpuscles ’ 
(Fig. VIII.); while the white fibrous tissue is formed from the coalescence 
of fusiform cells, which elongate into fihrillse, as shown by Fig. IX. 

The two tissues just described are very widely distributed in the bodv, 
especially the white fibrous tissue. This latter forms nearly the-whole of 
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all the firm investing membranes ; viz. the muscular fascira, the periosteum, 
the investments of the various glands (such as the tunica albuginea testis, 
the capsule of the kidney, &c.), the investing sheath of the nerves (peri¬ 
neurium), and of various organs, as the penis and the eye (sheath of the 
corpora cavernosa and spongiosum, and sclerotic). Into all these parts, 
however, the elastic tissue enters in greater or less proportion. The 
tendons and most of the ligaments are also formed almost entirely of the 
white fibrous tissue, but with some elastic fibres intermixed. The basis of 
the serous and mucous membranes is formed of connective tissue, disposed 
in a layer. Connective tissue also enters largely into the formation of the 
blood-vessels, glands, and, in fact, almost every organ in the body. The 
common subcutaneous cellular or cellulo-adipose tissue has been taken 
above as the typical form from which to describe connective tissue. The 
parts which are formed almost exclusively of the yellow elastic tissue are 
the ligamenta subflava of the vertebrae, the elastic ligaments of the larynx, 

Fiu. X.—Connective tissue. (Klein and 
Noble Smith/; 



a. The white fibrous element—a layer of more or 
less sharply-outlined, parallel wavy bundles of 
oonnective tissue fibrils. On the surface of this 
layer is b, a network of fine elastic fibres. 

the longititdinal elastic fibres of the trachea, the elastic layer of the middle 
coat of the arteries, and in quadrupeds the ligamentum nuehse. 

Free cells are found in the areolar tissue, as indicated above. The chief 
forms are the spindle-shaped and the stellate, but numerous intermediate 
forms are described by recent observers; and of late much interest has been 
excited by v. Reeklingshausen’s discovery in the cellular tissue of cold¬ 
blooded animals of ‘ wandering cells,’ or cells endowed with the power of 
automatic motion, and of changing their shape. These cells appear identical 
with the white globules of the blood; and it would seem from the researches 
of Strieker, Cohnheim, and others, that the walls of the capillary vessels 
are permeable to the latter bodies, which are thus allowed to escape into 
the cellular tissue, or abnormally into the corpuscular forms of lymph and- 
pus, according to circumstances.* 

* On this subject reference may be made to v. Recklingsbausen, in Virchow’s Archiv, Bd. 
xxviii., and Bollett, in Strieker’s Human and Comparative Histology, translated by Power, 
chap, ii., where the reader will find references to Strieker, Cohnheim, Ktihne, and others. 
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Two special kinds of cellular tissue must be described—the mucoid, and 
the lymphoid or retiform. The mucoid or gelatinous tissue exists chiefly in 
the ‘jelly of Wharton,’ which forms the bulk of the umbilical cord, and 
in some other tissues of the foetus; in the adult body also the vitreous 
humour of the eye is formed of gelatinous eellular tissue. This tissue is 


Fig. XII.—Retiform connective 
tissue, from the cortical part 
of a lymphatic gland. 


formed of nucleated cells which branch and be¬ 
come connected so as to form trabeculse, in 
which is contained a jelly-like substance. Some¬ 



times, as in the vitreous humour of the eye, 
the cells disappear and the jelly only remains. 

Retiform, adenoid, or lymphoid (Fig. XII.) 
connective tissue is found extensively in many 
parts of the body, often surrounding the minute 
blood-vessels, and forming the commencement 
of lymphatic channels. It is formed of an 
interlacement of very fine fibres, at the nodal 
points of which stellate ceHs are situated. The 
interstices of the fibres are filled with the 
rounded granular corpuscles of the lymph. The 
neuroglia, or fine gelatinous connective tissue 
which supports the nervous elements in the 


cerebro-spinal axis and in the retina, is regarded as a modified form of the 


retiform connective tissue. 


ADIPOSE TISSUE. 

The common cellular membrane contains a variable quantity of adipose 
tissue. This tissue is found also in various parts of the viscera—as the 
mesentery, the surface of the heart, &c.—and fat enters largely into the 


Fig. XIII.—Adipose tissue. High power. 



«. Starlike appearance, from crystallisation of fatty acids. 


formation of the marrow of the bones. There is, however, a difference 
iwhich should be attended to between mere fat and adipose tissue. Adipose 
tissue consists of a number of vesicles formed by an extremely delicate 
structureless membrane, round or spherical where they have not been 
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isubject to pressure; otherwise, variously flattened. They are supplied and 
jheld together by capillary blood-vessels and fine connective tissue, and each 
vesicle is filled with fat. 

Fat is an unorganised substance, consisting of liquid oily matter 
.(glycerine) in combination with certain fatty aeids, stearic, palmitic, and 
pleic. Sometimes the acids separate spontaneously before the fat is 
examined, and are seen under the microscope in a crystalline form, as in 
Fig. XIII a. By boiling the tissue in ether or strong alcohol, the fat may be 
Extracted from the vesicle, which is then seen empty and shrunken. 

Besides the fully-formed fat-cells above described, others may occa¬ 
sionally be found in tho course of formation, especially in cases of sudden 
death during robust health. They are described by Kollett as, in the first 
stage, small round granular cells, provided with a roundish nucleus, into 
the interior of which a strongly-refracting drop of fat is then secreted, 
which is at first surrounded by a ring of the granular matter, and gradually 
increases so as to fill the cell. As the granular matter becomes less and 

FlO. XIV.—Development of fat. (Klein and Noble Smith.) 



a. Minute artery. V Minute vein, c. Capillary blood-vessels in tho course of formation; they arc not hollowed out 
yet. completely, there lamp? still left in them protoplasmic septa. </. Tho ground substance, containing numerous 
nucleated cells, some of which are more distinctly branched and flattened than others, ami apjicar therefore more 
spindle-shaped. 

less, the nucleus, which can at first be easily recognised, becomes less 
perceptible, but according to this author can always be brought into view 
by appropriate reagents. Fat is said to be first* detected in the human 
embryo about the fourteenth week. 

According to Klein, the cells are formed by the transformation of the 
ffrotoplasmic connective-tissue corpuscles, into which small globules of fat 
find their way and increase until they distend the corpuscle into the thin 
mantle of protoplasm which forms the cell-wall, and in which its nucleus is 
still to be seen. Others of the connective-tissue, corpuscles are transformed 
into the vessels and the lymphatic tissue which accompanies the vessels. 

In various parts of the body pigment is found, viz. in the hairs, in the 
iris and retina (Fig. XV.), in the lungs, in the nerve-eells, in the rete 
mucosum- in the dark races, and in some parts of the body—such as the 
areola of the nipple. Such parts are of dark colour even in the fair races, 
except Albinos, in whom pigment is absent. Pigment-cells are also found 
in the blood, according to Virchow*. 
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In many situations the eolour is produced simply by the presence of 
dark granules scattered about without any definite arrangement; in the 
inner layer of the choroid coat (or external layer of the retina) the pigment 
forms a regular layer of hexagonal nucleated cells filled 
with pigment-granules; in other parts the pigment is 
contained in branching cells, probably the connective- 
tissue-corpuscles filled with pigment-granules; and in 
most situations, such as the nerve-cells and the epi¬ 
dermis, the pigment-granules form a greater or less 
element in the contents of the nucleated cells of the 
part. (Fig. XXXVI.), In the dark races the colour of the skin is due to 
the accumulation of pigment in the deeper layers of the epidermis — the 
rete mucosum. 


Fie. XV.—Pigment- 
cells of retina. 

w 


CARTILAGE. 


Cartilage is a lion-vascular structure which is found in various parts of 
the body—in adult life chiefly in the joints, in the parietes of the thorax, 
and in various tubes, such as the air-passages, nostrils, and ear, which are 
to be kept permanently open. In the fetus at an early period the greater 
part of the skeleton is cartilaginous. As this cartilage is afterwards re¬ 
placed by bone, it is called tcmporarn . in opposition to that which remains 
unossified during the whole of life, and which is called permanent. 

Cartilage is divided, according to its minute anatomy, into true or hyaline 
cartilage, fibrous, or fibro-cartilage, and yellow, or elastic, or reticular ear- 

Fiu. XVI.—Human cartilage-cells, from tbe cricoid cartilage. Magnified 350 times. 



tiiage.* The various cartilages in the body are also' classified, according to* 
their function and position, into articular, interarticular, costal, and mcm- 
braniform. 

Hyaline cartilage, which may be taken as the type of this tissue, consists 
of d gristly mass, of a pearly bluish colour, enveloped in a fibrous mem¬ 
brane, th£ perichondrium, from the vessels of which it imbibes its nutritive 
fluids, being itself destitute of blood-vessels; nor have nerves been traced 
into it. Its intimate structure is very simple. If a thin slice be examined 
under the microscope, it will be found to consist of cells of a rounded or 

* Besides these varieties of cartilage met with in the adult human subject, there is a 
variety called the cellular, which consists entirely or almost entirely of cells, united in some 
cases by a network of very fine fibres, in other cases apparently destitute of any inter¬ 
cellular substance. This is found in the external ear of the rat and some other animals, and 
is present in the chorda dorsalis of the human embryo, hut is not found dn toy other human 
structure 
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angular shape, with nucleus and nucleolus, lying in groups, surrounded by a 
granular or almost homogeneous matrix. The cells are embedded in cavities 
in the matrix, which are lined by a distinct transparent capsule. This cap¬ 
sule may be freed from the matrix by boiling the cartilage for some hours, 
and treating it with concentrated mineral acid, and can then be demonstrated 
as a distinct vesicle containing the cell. 

According to Klein the matrix around the capsule represents a more or 
less polyhedral mass. So that hyaline cartilage may be considered to 
consist of a number of polyhedral blocks or masses having a cartilage-cell 
in its centre. 

Running through the matrix in a straight direction, and connecting the 
several cell-cavities with each other, are a number of dark lines, which are 
brought into view by the action of osmic acid. These are regarded by some 
anatomists as canals connected with the lymphatic system. 

The articular cartilages, the temporary cartilages, and the costal car¬ 
tilages are all of the hyaline variety. They present minute differences in 
the size and shape of ••their cells, and 
in the arrangement of the matrix. 

In the articular cartilages, which 
show* no tendency to ossification, the 
matrix is finally granular under a 
high power; the cells and nuclei 
are small, and are disposed parallel 
to the surface, in the superficial 
part, while nearer to the bona they 
become vertical. Articular carti¬ 
lages have a tendency to split in a 
vertical direction, probably from 
some peculiarity in the intimate 
structure, or arrangement of the 
component parts, of the matrix. 

In disease this tendency to a fibrous 
splitting becomes very manifest. 

Articular cartilage in the adult is 
not covered by perichondrium, at 
Jeast on its free surface, where it 
is exposed to friction, though an epithelial layer can be traced in the 
fetus over the whole surface of the cartilage, and in the adult over a 
small part of its circumference, continuous With the epithelium of the 
synovial membrane. This is probably the remains of an investing mem¬ 
brane which is worn away in after life by the action of the joint. 
Articular cartilage forms a thin incrustation upon the joint-surfaces of the 
boneB, and its elasticity enables it to break the force of any concussion, 
whilst its smoothness affords ease and freedom of movement. It varies in 
thickness according to the shape of the bone on which it lies; where this 
is convex, the cartilage is thickest over the' convexity where the greatest 
pressure is received, and the reverse is the case in the concavities of the 
joints. Articular cartilage appears to imbibe its nutriment partly from the 
vessels of the neighbouring synovial membrane, partly from those of the 
bone upon which it is implanted. Mr. Toynbee has shown that the minute 


Flo. XVII.- Costal cartilage from a man 
seventy-six years of age, showing the 
development of fibrous structure in the 
matrix. In several portions of the specimen, 
two or three generations of cells are seen 
enclosed in a parent cell-wall. High power. 
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vessels of the eancellous tissue, as they approach the articular lamella, 
dilate, and, forming arches, return into the substances of the bone. 

Temporary cartilage, and the process of its ossification, will be described 
with bone. 

In the costal cartilages the cells and nuclei are large, and the matrix has 
a tendency to fibrous striation, especially in old age. (Fig. XVII.) These 
cartilages also are very prone to ossify. In the thickest parts of the costal 
cartilages a few large vascular channels may be detected. This appears at 
first sight an exception to the statement that cartilage is a non-vascular 
tissue, but ft is not so really, for the vessels give no branches to the car¬ 
tilage-substance itself, and the channels may rather be looked upon as 
involutions of the perichondrium. The ensiform cartilage may be* regarded 
as one of the costal cartilages, and the cartilages of the nose and of the 
larynx and trachea resemble them in microscopical characters, except the 
epiglottis and cornicula laryngis, which are of the reticular variety. 

The hyaline cartilages, especially in adult and advanced life, are prone 
to calcify—that is to say, to have tlieir matrix permeated by the salts of 

Fio. XVIII.—White fibrous cartilage from the semilunar disc of the patella joint of an ox. 

Magnified ioo times. 



lime, without any appearance of true bone. The process of calcification 
occurs also, and still more frequently according to liollett, in such carti¬ 
lages as those of the trachea, which are prone afterwards to conversion, 
into true bone. It is on the confines of true ossification that this calcareous 
change or degeneration is most liable to occur, so that it is rare to find true 
bone and true cartilage in juxtaposition at the confines of the normal ossi^» 
fication, as for instance at the joint ends, at the ends of the ribs, in the 
symphysis pubis and intervertebral cartilages. 

Fibro-cartilage consists of a mixture of white fibrous and cartilaginous 
tissues in various proportions; it is to the first of these two constituents 
that its flexibility and toughness are chiefly owing, and to the latter its 
elasticity. The fibro-cartilages admit of arrangement into four groups— 
interarticular, connecting, circumferential, and stratiform. 

The interarticular fibro-cartilages (menisci) are flattened fibro-cartila- 
gi&ous plates, of a round, oval, triangular, or sickle-like form, interposed 
between the articular cartilages of certain joints. They hre free on both 
surfaces, thinner towards their centre than at their circumference, and held 
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in position by their margins and extremities being connected to the sur¬ 
rounding ligaments. The synovial membrane of the joint is prolonged 
over them a short distance from their attached margin. They are found in 
the temporo-maxillary, sterno-clavicular, acromio-clavicular, wrist and knee 
joints. These cartilages are usually found in those joints which are most 
exposed to violent concussions, and subject to frequent movement. Their 
UBe i s —to maintain the apposition of the opposed surfaces in their various 
motions; to increase the depth of the articular surface, and give ease to the 
gliding movement; to moderate the effects of great pressure, and deaden 
the intensity of the shocks to which the parts may be submitted.* Virchow 
describes in the semilunar cartilages of the knee a system of anastomosing 
tubes, foflmed by cells which communicate with each other, and by means 
of which the nutritious fluids are conveyed into the interior of the mass. 
The semilunar discs, according to this author, are wrongly denominated 
cartilages, since they yield no cliondrine on boiling; and he appears to 
regard them as a modification of a tendinous structure, which, however, 


Lie. X1X .—Yellow cartilage, ear of horse. High power. 



agrees with the cartilages in the important particular of being non-vascular. 
See Virchow’s ‘ Cellular Pathology,’ by Chance, pp. 87-89. 

The connecting fihro-eartil/jges are interposed between the bony surfaces 
of those joints which admit of only slight mobility, as between the bodies 
of the vertebra} and the pubic symphyses; they form discs, which adhere 
closely to both of the opposed bones, and are composed of concentric rings 
\>f fibrous tissue; with cartilaginous lamina; interposed, the former tissue 
predominating towards the circumference, the latter towards the centre. 

The circumferential fibro-cartihiges consist of a rim of fibrd-eartilage, 
which surrounds the margin of some of the articular cavities, as the coty- 

* Professor Humphrey has pointed out that these inarticular fibre-cartilages serve an 
important purpose in increasing the variety of movements in a joint. Thus, in the knee- 
joint, he says that the cartilage allows of two varieties of movement, in a hinge joint, 
in which only one would otherwise exist; namely, flexion and extension, and rotation: 
the former movements taking place between the condyles of the femur and the interarticular 
cartilage ; the latter movement between the cartilage and the head of the tibia. So, also, in 
the temporo-maxillary joint, the upward and downward movement of opening and shutting 
the mouth takes place between the cartilage and the jaw-bone, the grinding movement 
between the glenoid cavity and the cartilage, the latter moving with the jaw-bone. See 
Humphrey, On the Human Skeleton. 
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ioid cavity of the hip, and the glenoid cavity of the shoulder ; they serve to 
deepen the articular surface, and to protect the edges of the bone. 

The stratiform fibrorcartil'ages are those which form a thin layer in the 
osseous grooves, through which the tendons of certain muscles glide. 

The yellow or reticular cartilages found in the human body are the 
epiglottis, cornicula laryngis, and the cartilaginous parts of the ear (auricle 
and Eustachian tube). In this variety the cartilage-cells lie in the meshes 
of a network of yellow elastic fibres, with a double outline, branching and 
anastomosing in all directions. The fibres resemble those of the yellow 
elastic fibrous tissue, both in appearance and in being unaffected by acetic 
acid, and according to Eollett their continuity with the elastic fibres of the 
neighbouring cellular tissue admits of being demonstrated. • 

The distinguishing feature of cartilage as to its chemical composition is 
that it yields on boiling a substance called chondrine . very similar to gela¬ 
tine, but differin g from it in not bei ng precipi tated* by tannin. 


BONE. 

Structure and Physical Properties of Bone. Bone is one of the hardest 
structures of the animal body ; it possesses also a certain degree of tough¬ 
ness and elasticity. Its colour, in a fresh state, is of a pinkish white 
externally, and deep rod within. On examining a section of any bone, it 
is seen to be composed of tw o kinds of tissue, one of which is dense and 
compact in texture, like ivory; the other consisting of sjender fibres and 
lamellae, which join to form a reticular structure; this, from its resem¬ 
blance to lattice-work, is called cancellous. The c ompa ct tissue is al way s 
placed on the e xteri or of a bone; the c ancel lous tissue is always internal. 
'The relative quantity of these two kinds of tissue varies in different bones, 
and in different parts of the same bone, as strength or lightness is re¬ 
quisite. Close examination of the compact tissue shows it to be extremely 
porous, so that the difference in structure between it 'and the cancellous 
tissue depends merely upon the different amount of solid matter, and the 
size and number of the spaces in each ; the cavities being small in the 
compact tissue, and the solid matter between them abundant; whilst in 
the cancellous tissue the spaces are large, and the solid matter in smaller 
quantity. 

Bone during life is permeated by vessels, and is enclosed in a fibrous 
membrane, the periosteum, by means of which most of these vessels read? 
the hard tissue. If the periosteum be stripped from the surface of the 
living bone, small bleeding points are seen, which mark the entrance of the 
periosteal vessels ; and on section during life every part of the bone will be 
seen to exude blood, from the minute vessels which ramify in the Haversian 
canals. The interior of the bones of the limbs presents a cylindrical cavity 
filled with marrow, and lined by a highly vascular areolar structure, called 
the medullary membrane or internal periosteum, which, however, is rather 
the areolar envelope of the cells of the marrow than a definite membrane. 
The larger Haversian canals are also filled with marrow. 

The periosteum adheres to the surface of the bones in nearly every part, 
excepting at their cartilaginous extremities. Where strong tendons or liga- 
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ments are attached to the bone, the periosteum is incorporated with them. 
It consists of two layers closely united together; the outer one formed 
chiefly of connective tissue, containing • occasionally a few fat-cells; the 
inner one, of elastic fibres of the finer kind, forming dense membranous 
networks, which can be again separated into several layers (Kolliker). In 
young bones the periosteum is thick, and very vascular, and is intimately 
connected at either end of the bone tvitlx the epipliysal cartilage, but less 
closely with the shaft, from which it is separated by a layer of soft blastema, 
containing a number of granular corpuscles, or ‘ osteoblasts,’ in which 
ossification proceeds on the exterior of the young bone. Later in life the 
periosteum is thinner, less vascular, and more closely connected with the 
adjacent *bone, this adhesion growing stronger as age advances. The 
periosteum serves as a nidus for the ramification of the vessels previous to 
their distribution in the bone ; hence the liability of bone to exfoliation or 
necrosis, when denuded* of this membrane by injury or disease. Fine 
nerves and lymphatics, which generally accompany the arteries, may also 
be demonstrated in the periosteum. 

The marrow differs in composition at different periods of life, and in 
different bones. In young bones it is a transparent reddish fluid, of 
tenacious consistence, free from fatami contains numerous roundish 
nucleated cells as well as the ‘ giant cells ’ to be described presently 
(see p. lxii). In the shafts of adult long bones, the marrow is of a yellow 
colour, and contains, in ioo parts, 96 fat,, 1 areolar tissue and vessels, and 
3. of fluid with extractive matters; whilst, in the flat and short bones, in 
the articular endj| of the long bones, in the bodies of the vertebrae, in- the 
base of the cranium, and in the sternum and ribs, it is of a red colour, and 
contains, in ido parts, 75 water and 25 solid mater, consisting of albumen, 
fibrin, extractive matter, salts, and a mere trace of fat. The red marrow 
is said by Kolliker to consist of a small quantity of areolar tissue and 
numerous medullary cells, together with some fat-cells and a large quantity 
of fluid. These medullary cells, or ‘ marrow cells,’ resemble in appearance 
the white corpuscles of the blood, and, like them, possess amoeboid move¬ 
ments. Occasionally they may be seen to possess a slightly pinkish hue, and 
it has been stated by Neumann that they are then in a transitional stage 
between marrow cells and red blood-corpuscles, and that one of the sources 
of blood-globules is the marrow of the spongy bones. Giant cells (myelo- 
plaques) are also to be found in both sorts of adult marrow. 

Vessels of Bone .—The blood-vessels of bone are very numerous. Those 
V)f the compact tissue are derived from a close and dense network of vessels, 
ramifying in the*periosteum. From this membrane, vessels pass into the 
minute orifices in the compact tissue, running through the canals which 
traverse its substance. The cancellous tissue is supplied in a similar way, 
but by a less numerous set of larger vessels, which, perforating the outer 
compact tissue, are distributed to the cavities of the spongy portion of 
the bone. In the long bones, numerous apertures may be seen at the 
ends near the articular surfaces, some of which give passage to the arteries 
referred to; but the most numerous and largest apertures are for the 
veins of the cancellous tissue which run separately from the arteries. The 
medullary canal in the shafts of the long bones is supplied' by one large 
artery (or sometimes more), which enters the bone at the nutrient 
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foramen (situated in most cases near the centre of the shaft), and perforates 
obliquely the compact substance. This medullary or nutrient artery,, 
usually accompanied by one or two veins, sends brandies upwards and 
downwards, to supply the medullary membrane, which lines the central 
cavity and the adjoining canals. The ramifications of this vessel anasto¬ 
mose with the arteries both of the cancellous and compact tissues. In most 
of the flat, and in many of the short spongy bones, one or more large aper¬ 
tures are observed, which transmit, to the central parts of the bone, vessels 
corresponding to the medullary arteries and veins. 

The veins emerge fr-om the long bones in three places (Kolliker). I. By 
a large vein which accompanies the nutrient artery ; 2. By numerous large 


I'm. XX.—From a transverse section of the 
diapbysis of the humerus. Magnified 350 
times. 



a. Uavrvsinn cnnalS. b. Lacuna', witli their ennalicuH in 
the lamella- of these canals, c. Lacunas of the intersti¬ 
tial lamella'. rf. Others at the surface of the- Haversian 
systems, with canaliculi going off from one side. 


Fig. XXI. — Section parallel to the surface 
from the shaft of the femur. Magnified 
100 times. 



ft, Haversian canals, b. Lacunae seen from the side. 
c. Others seen from the surface in lamelhu which arc 
cut horizontally. 


and small veins at the articular extremities.; 3. By many small veins which 
arise in the compact substance. In the flat .cranial bones the veins ara 
large, very numerous, and run in tortuous canals in the diploic tissue, the 
sides of tl^e canals being formed of a thin lamella of bone, perforated here 
and therefor the passage of branches from the adjacent cancelli. The 
veins thus enclosed and supported by the osseous structure have exceed¬ 
ingly thin coats; and when the bony structure is divided, they remain 
patulous, and do not contract in the canals in which they are contained. 
Hence the constant occurrence of purulent absorption after amputation, in 
those cases where the stump becomes inflamed, and the cancellous tissue is 
infiltrated and bathed in pus. 

Lymphatic vessels have been traced, by Cruikshank, into the substance 
of bone, and Klein describes them- as running in the Haversian canals. 
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Nerves are distributed freely to the periosteum, and accompany the nutrient 
arteries into the interior of the bone. They are said, by Kolliker, to be 
most numerous in the articular extremities of the long bones, in the 
vertebrae, and the larger flat bones. 

Minute Anatomy. —The intimate structure of bone, which in all essential 
particulars is identical in the compact and cancellous tissue, is most easily 
studied in a transverse section from the compact wall of one of the long 
bones after maceration, such as is shown in fig. XX. The large round 
spaces seen in the figure are the Havers ian canals, and in these canals the 
larger vessels of the bone ramify. The smaller Haversian canals contain 
arteries, the larger, veins, a single vessel being lodged in each canal. The 
fine lines leading out of (or into) these canals are called canaliculi ; and the 
irregular dark spaces, which may be noticed to have a general circular 
arrangement round the Haversian canals, are called the lacunce. The 
canaliculi which originate in one lacuna most frequently run into a neigh¬ 
bouring lacuna, or else into a neighbouring Haversian canal; some of them, 
however, anastomose with others in their neighbourhood, and a few appear 
to terminate in blind extremities or to bend backwards. The concentric rings 
of lacuna? round each Haversian canal are called lamellce . The irregular 
intervals which would be left by the juxtaposition of these lamellae are seen 
in the figure to be filled up by lacunae and canaliculi which communicate 
with the systems composing the adjacent lamellae. Besides the lamella! 
which are concentric to the Haversian systems there are other lamellae, 
most perceptible on "the surface of the bone, which are concentric to the 
medullary cavity. ( These are most distinct in the adult bone. These 
lamellae, which are laid down around the axis of the bone itself, are called 
by some authors the primary or fundamental lamellce, to distinguish them 
from those laid down around the axis of the Haversian canals, the secondary 
or special lamellce. The interstitial lamellae found between the Haversian 
systems can sometimes be recognised as belonging to the primary lamellae; 
but this is not always the case. The interspaces between the lacunae and 
canaliculi are filled with a granular homogeneous solid material, the ulti¬ 
mate mineral base of the bone. 

If a longitudinal section be taken, as in fig. XXI., the appearances are 
identical. The appearance of concentric rings is replaced by that of lamellae 
or rows of lacuna? parallel to the course of the Haversian canals; and these 
canals appear like half-tubes instead of circular spaces. The tubes are 
seen to branch and communicate, so that each separate Haversian canal 
runs only a short distance. In other respects the structure has much the 
same appearance as in transverse sections. 

In sections of thin plates of bone (as in the walls of the cells which form 
the cancellous tissue) the Haversian canals are absent, whenever the thick¬ 
ness of bone is not too great to allow of its nutritious juices being absorbed 
from the fibrous membrane coating either side by means of the lacunae 
and canaliculi only; but when the thickness becomes at all considerable, 
Haversian systems begin to appear. Thus the spaces of the cancellous 
tissue {medullary spates) have the same function there that the Haversian 
canals have in the more compact tissue. 

In the long bones, by maceration in dilute mineral acid, it may easily 
be shown that besides these microscopic lamella? surrounding each Haver- 
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sian canal, the whole bone is composed of distinct lamih® concentrically 
disposed around the medullary tube. These laminse are crossed and pinned 
together, as it were, by the fibres of bone running obliquely through them, 
which were first described by Dr. Sharpey, and named by him perforating 
fibres. In the flat bones parallel or superimposed plates can be demon¬ 
strated, similarly held together by perforating fibres, which are more numer¬ 
ous than in the long bones.* 

Besides the Haversian canals larger and irregularly-shaped spaces are 
found —Haversian spaces —which are, as it were, a transition from the 
Haversian canals to the medullary spaces of the cancellous tissue. It seems 
as if both the medullary spaces and the Haversian spaces are formed by 
absorption, as we shall try to explain in speaking of the development 
and growth of bone. These Haversian spaces are found chiefly in growing 
bones; but they occur also, though in less number, in the adult bones. 


Fig. XXII.—Nucleated bone-cells and their 
processes, contained in the bone-lacunae 
and their canaliculi respectively. From 
a section through the vertebra of an 
adult mouse. (Klein and Noble Smith.) 



Fig. XXIII. — Section of bone after the re¬ 
moval of the earthy matter by the action 
of acids. * 



They have irregular jagged outlines, and the adjoining systems of lacunte 
and canaliculi are seen to be eaten away by them. 

When the microscopic structure of bone was first demonstrated, it was 
believed that the lacunae were solid cells, and Aheir canaliculi solid processes 
from those cells. Subsequently, when it was seen that the Haversian 
canals are channels which lodge the vessels of the part, and the canaliculi 
and lacunae spaces by which the plasma of the blood, or the blood itself, 
circulates through the tissue, it was taught that the lacunae were hollow 
spaces filled during life with that fluid, and only lined (if lined at all) by a 
delicate membrane. But this view appears also to be delusive. Examina¬ 
tion of the structure of the bone, when recent, led Virchow to believe 
that the so-called, lacunae are really filled up during life with a nucleated 
cell, the processes from which pass down the canaliculi—a view which is 
now universally deceived. (Fig. XXII.) It is by means of these cells that 
the fluids necessary for nutrition are brought into contact with the ultimate 
tissue of the bone. 

The animal part of a bone may be obtained by immersing the bone for 
a considerable time in dilute mineral acid, after which ‘process the bone 

* Quain s Anatomy, 8th edit., vol. ii. p. 87. 


lviii 


GENERAL ANATOMY. 


comes out exactly the same size and shape as before, but perfectly flexible 
—so that a long bone (one of the ribs is the usual example) can easily be 
tied in a knot. If now a transverse section be made (fig. XXIII.), the 
same general arrangement of the Haversian canals, lamellae, lacunae, and 
canaliculi is seen, though not so plainly as in the macerated specimen. 
If the individual lamellae are examined, they are found to be composed of 
fibres, most of which are nearly parallel; but which interlace together, and 
anastomose or communicate with the fibres of the neighbouring lamellas. 
The organic or animal constituent of a bone is only incompletely removed 
by maceration, leaving the bone for an indefinite period perfectly tough 
and coherent; but after being long kept in a warm dry atmosphere, or by 
incineration in a furnace, the animal part may be entirely removed, and 
then the earthy constituent w ill retain the form of the original bone, but 
on the slightest force it will crumble down. The animal base is often 
called cartilage, but differs from it in the following respects; viz., that it 
is softer and more flexible, and when boiled with a high pressure is almost 
entirely resolved into .gelatine. Cartilage does, however, form the animal 
basis of bone in certain parts of the skeleton. Thus, according to Tomes 
and I)e Morgan, it occurs in the petrous part of the temporal bone, and, 
according to Dr. Sharpey, on the articular ends of adult bones, lying under¬ 
neath the natural cartilage of the joint. 

Chemical Analysis .—The organic constituent of bone forms about one- 
third , or 33*3 per cent.; the inorganic matter, two-thirds, or 66*7 per cent.; 
as is seen in the subjoined analysis by Berzelius:— 


Organic Matter, Gelatine and 1 Hood-vessels .... 33'3o 

Phosphate of Lime . . . . 51 -04 

Inorganic Carbonate of Lime ..... 11-30 

or Fluoride of Calcium ..... 2 00 

Earthy Matter, Phosphate of Magnesia . . . . . 1 • 16 

. Soda and Chloride of Sodium . . . 1-20 


lOO'OO 

Some chemists add to this about 1 per cent, of fat. 

The relative proportions of the two constituents of bone are found to 
differ in different hones of the skeleton, as shown by Dr. Owen Bees. Thus, 
the bones of the head, and the? long bones of the extremities, contain more 
earthy matter than those of the trunk; and those of the upper extremity 
somewhat more than the corresponding bones of the- lower extremity. 
The humerus contains more earthy matter than the bones of the fore-arm ; 
aijd the femur more than the tibia and fibula. The vertebra, ribs, and 
clavicle contain nearly the same proportion of earthy matter. The meta¬ 
carpal and metatarsal bones contain about the same proportion as.those of 
the trunk. 

Much difference exists in the analyses given by chemists as to the 
proportion between the two constituents of bone* at different periods of life. 
According to Schreger and others, there is a considerable increase in the 
earthy constituents of the bones with advancing years. Dr. Rees states 
that this is especially marked in the long bones, and the bones of the 
head, which, in the foetus, do not contain the excess of earthy matter 
found in those of the adult. But the bones of the trunk in the foetus, 
according to this analyst, contain as much earthy matter as-those of the 







BONE. 


lix 


adult. On the other hand, the analyses of Stark and Von Bibra show 
that the proportions of animal and earthy matter are almost precisely the 
same at different periods of life. According to the analyses of Von Bibra, 
Valentin, and Dr. Bees, the compact substance contains more earthy matter 
than the cancellous. The comparative analysis of the same bones in both 
sexes shows no essential difference between them. 

There are facts of some practical interest, bearing upon the difference 
which seems to exist in the amount of the two constituents of bone at 
different periods of life. Thus, in the child, where the animal matter 
predominates, it is not uncommon to find, after an injury to the bones, 
that they become bent, or only partially broken, from the large amount of 
flexible animal matter which they contain. Again, in aged people, where 
the bones contain a large proportion of earthy matter, the animal matter 
at the same time being deficient in quantity and quality, the bones are 
more brittle, their elasticity is destroyed; and lienee fracture takes place 
more readily. Some of the diseases, also, to which bones are liable mainly 
depend on the disproportion between the two constituents of bone. Thus, 
in the disease called rickets, so common in the children of scrofulous 
parents, the bones become bent and curved, either from the superincum¬ 
bent weight of the body, .or under the action of certain muscles. This 
depends upon some defect of nutrition, by which bone becomes deprived 
of its normal proportion of earthy matter, whilst the animal matter is of 
unhealthy quality. In the vertebrae of a rickety subject, Dr. Bostock found 
in joo parts 79 ‘ 7 $ animal, and 20^25 earthy matter. 

Derelopment of Bone .—In the feetal skeleton, some bones, such as the 
long bones of the limGsTare cartilaginous ; others, as the cranial bones, are 
membranous.* ' Hence t wo kinds of ossification are described—the intra- 
eg r ii fflmmtg_and the iuixa^uuuiibzqyious ; and to these a third is sometimes 
added, the subperiosteal, which is a variety of the second. 

I11 the intra-cartilagiuous ossification t wo c l i ief primary changes occur 
in the cartilage simultaneously—viz., that the cartilage becomes vascular, ' 
and that it c alcifie s.**" The vessels shoot into the cartilage from the neigh¬ 
bouring periosteum, constituting what is called ‘ t he cen tre of ossification,’ 
which is seen in injected specimens so strongly contrasted with the neigh¬ 
bouring non-vascular cartilage.. 

The first step in the ca lci fication of the cartilage is that the cartilage- 
cells increase rapidly in number, and arrange themselves in rows, with the 
long axis of the cell transverse to that of the future bone (fig. XXIV., a). 
If calcification has already advanced somewhat further, there is seen, lower 
down in the section, a layer of large clear_cells with granular contents, 
which are also arranged in somewhat parallel rows, separated still by a 
transparent cartilaginous matrix; while still deeper down the matrix has 
calcified, so that, if a' transverse section be made here, rings of dark 
granular su bstanc e will be seen enclosing the large round cells (Roliett). 
As the section is taken deeper and deeper into the ossifying part, the 
calcified rings, or primary areola, are seen to enclose numerous smaller 

* The bones which are developed entirely in membrane are the occipital, as far as it 
enters into the formation of the vault of the skull, the parietal and frontal bones, the squamous, 
portion of the temporal with the tympanic ring, the Wormian bones} the nasal, lachrymal,, 
malar, palate, upper and lower maxillary, and vomer; also, apparently, the internal pterygoid 
plate and the sphenoidal turbinated bones. 
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granular‘masses (‘primitive or foetal marrow’), which have been supposed 
to be developed out of the large clear cells shown above them in fig. XXIV., 
and thus to be the descendants of the cartilage-cells. But the view which 
is now more generally adopted is that the cartilage-cells, after becoming 
developed into these round clear bodies, are dissolved, and shed their 
granular contents to form the calcareous matrix ; while the cells which line 
the primary areola;, and from which the future bone is developed, and 
which are on that account called ‘ osteoblasts,’ are furnished by the blood¬ 
vessels which are to be found in those spaces. As these Wood-'vessels 
advance into the areola*, the latter break down, giving rise to the primary 

Fig. XXIV.—Longitudinal section through the ossifying portion of a long bone 

in the human embryo. 



a. Cartilaginous region, b. Region of the round clear cells, g. Region of the dark granular masses. 

medullary canals, which are the rudiments of the Haversian canals. 
(Fig. XXV.) The osteoblasts are believed to he corpuscles emigrating out 
of these vessels, and are described by Frey as being differentiated from , a 
mass of lymphoid cells, some of which become developed into connective- 
tissue fibres, which traverse the bone ; others preserve the old lymphoid 
form, and may be recognised in that form during the whole of life in the 
red marrow; while others possibly form the fat-cells of the yellow marrow. 
The osteoblasts line the wall of the medullary space like an epithelium. 
They secrete the *bony substance which separates the lacuna* from each 
other. This appears first as a homogeneous opalescent material, in which 
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bone salts are afterwards laid down, while the cells themselves remain 
persistent as the bone-corpuseles. (Fig. XXVI.) As fresh laminas of this 
osseous formation are laid down, fresh layers of osteoblasts line the interior 
of the cavity, till the process results in the completion of the Haversian 
canal and its system of lamell®. The precise mode of origin of the canali- 
culi from the bone-corpuscles has not been ascertained. 

Thus far, then, we have followed the steps of a process by which a solid 
bony mass is produced, having vessels running into it from the periosteum, 


Fig. XXV.—Vertical section from the 
edge of 'the ossifying portion of the 
diaphysis of a metatarsal bone from a 
foetal calf, after Muller. 



it. Urouud-mnBs of the cartilugi’. h. Of the bonc‘. 
Newly formed bone-cells in profile, more or loss 
embedded in Intercellular gubatance. d. Medullary 
canal in process of formation, with vessels and 
medullary cells, e, f. Bone-cells on their broad 
aspect. !7.«Oartilage-capsules arranged in rows, 
and partly with shrunken cell-bodies. 


Haversian canals in which those 
vessels run, medullary spaces filled 
with beta! marrow, lacunas' with their 
contained hone-cells, and canaliculi 
growing out of those lacunae. 

This process of ossification, how¬ 
ever, is not the origin of the whole of 
the skeleton, for even in those bones 
in which the ossification proceeds in a 


Fig. XXVI.—Transverse section from the 
femur of a human embryo about eleven 
weeks old. 



<*. A mini ullary siimH cut’transversidy, mid b , another longi¬ 
tudinally. c. Ostc.oblastH. d. Newly formed osseous 
substance of a lighter colour, e. That of greater age. 
f. Lacuna) with their cells. tj„ A cell still united to art 
osteoblast. 


great measure from a single centre situated in the cartilaginous diaphysis 
a considerable part of the original bone is formed by intra-mem hr an on« 
ossification beneath the perichondrium or periosteum. Kolliker (Allowing 
H. Muller, and referring to an observation of Howship to the same effect 
made so long ago as 1819) describes the first rudiment of a long bone as 
having the form * of a tube, -surrounding the primordial cartilage; thus 
showing that the intra-membranous ossification of the outer part of the 
bone from the periosteum even precedes the intra-cdirtilaginous develop- 
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ment of its interior from the ‘ ossifie centre.’ Also a great part of the 
increase in girth of the bone takes place by bony deposit from the deeper 
layer of the periosteum. This process is now acknowledged to belong to 
the intra-membranous form of ossification. Thus even in long bones only 
a portion of their tissue is formed by intra-cartilaginous ossification. 

The shaft of the bone is at first solid, but a tube is gradually hollowed 
out in it by absorption around* the vessels passing into it, which becomes 
the medullary canal; and as more and more bone is deposited from the 
periosteum, so more and more is removed from around the medullary 
membrane, until at length the bone has attained the shape and size which 
it is destined to retain during adult life. As the ossification of the carti¬ 
laginous diapliysis extends towards the articular ends, it carries with it, as 
it were, a layer of cartilage, or the cartilage grows as it ossifies. During 
this period of growth the articular end, or epiphysis, remains for $ome time 
entirely cartilaginous; then a bony centre appears in it, and it commences 
the same process of intra-cartilaginous ossification; but this process never 
extends to any very gfeat distance. The epiphyses remain separated from 
the shaft by a narrow cartilaginous layer for a definite time. This layer 
ultimately ossifies, the distinction between shaft and epiphysis is obliterated, 
and the bone has assumed its completed form and shape. The same 
remarks also apply to the processes of bone which are separately ossified, 
such as the trochanters of the femur. 

The intra-cartilaginous ossification, and the growth by means of epi¬ 
physes, are usually described from the long bones; but almost all the 
bones of the body are primarily laid down in cartilage (see note, p. lix); 
and a great many of the flat and short bones grow by means of epiphyses, 
as will be seen in the detailed description of each given in the body of 
the work. 

The medullary spaces which characterise the cancellous tissue are pro¬ 
duced by the absorption of the original fetal bone in the same way as the 
medullary tube is formed, and the same is the case with the Haversian 
spaces above referred to as a sort of intermediate step between the 
Haversian canals and the medullary spaces. In the medullary spaces so 
formed the large ‘ giant cells ’ are found, which have been long described 
as a constituent of the foetal marrow, and to which lately the power has 
been ascribed of dissolving or absorbing the bone, so that Kolliker has 
named them ‘ osteoclasts.’ This function, however, is denied by some of 
the best authorities.* They vary in shape and size, and are known by 
containing a large number of clear nuclei, sometimes as many as twenty. 
The occurrence of similar cells in some tumours of bone has led to such 
tumours being denominated ‘myeloid.’ The distinction between the 
cancellous and compact tissue appears to depend essentially upon the ex¬ 
tent to which this process of absorption has been carried; and we may 
perhaps remind the reader that in morbid states of the bone inflammatory 
absorption produces exactly the same change, and converts portions of bone 
naturally compact into cancellous tissue. 

The intra-membranous ossification is that by which the bones of the 
vertex of the skull are entirely formed. In the bones which are so de- 

* Frey says, ‘ I have not the faintest belief in their possessing this property.’ 
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veloped no cartilaginous mould precedes the appearance of the bone-tissue. 
The process, though pointed out originally by Dr. Nesbitt in the year 1736, 
was first accurately described by Dr. Sharpey; and it does not appear that 
subsequent observers have been able to add anything essential to his 
description. This is, substantially, as follows In the .membrane which 
occupies the place of the future bone a little network of bony spiculee is first 
noticed, radiating from the point of ossification. When these rays of grow¬ 
ing bone are examined by the microscope, there is found a network of fine 
clear fibres (osteogenic fibres), which become dark and granular from cal¬ 
cification, and as they calcify they are found to enclose in their interior 

large granular corpuscles or ‘ osteo¬ 
blasts.’ These corpuscles at first lie 
upon tho osteogenic fibres, so that the 
corpuscles must be removed by brush¬ 
ing the specimen with a hair-pencil 
in order to render the fibres clear; 
but they gradually sink into areolse 
developed among the fibres. The 
areolae appear to be the rudiments of 
the lacunae, the passages between the 
fibres form tho canaliculi, and the 
osteoblasts are the rudiments of the 
bone-cells. As the tissue increases in 
thickness vessels shoot into it, groov¬ 
ing for themselves spaces or channels, 
which become the Haversian canals. 
Thus the intra-membranous and intra- 
cartilaginous processes of ossification are similar ip their more essential 
features. 

The subperiosteal is a form of the intra-membranous process of ossifi¬ 
cation. 

The period of ossification is different in different bones. The order of 
succession may be thus arranged (Kolliker) :— 

In the second month, first in the clavicle and lower jaw (fifth to seventh 
week) ; then in the vertebrae, humerus, femur, the ribs, and the cartila¬ 
ginous portion of the occipital bone. 

At the end of the second and commencement of the third month, the 
frontal bone, the scapula, the bones of the fore-arin and leg, and uj>per jaw 
make their appearance. 

In the third month, the remaining cranial hones, with few exceptions, 
the metatarsus, the metacarpus, and the phalanges, begin to ossify. 

In the fourth month, the iliac bones, and the ossicula auditus. 

In the fourth or fifth month, the ethmoid, sternum, os pubis, and 
ischium. 

From the sixth to the seventh month, the calcaneum and astragalus. 

In the eighth month, the hyoid bone. 

At birth, the epiphyses of all the cylindrical bones, with the exception 
of the lower epiphyses of the femur, and occasionally th$ upper epiphysis 
of the tibia; all the bones bf the carpus; the five smaller ones of the 


Fig. XXVII.—Osteoblasts from tho parie¬ 
tal bone of a human embryo thirteen 
weeks old (after Gegenbauer). 



n. Bony septa with the cells of the lacunae. A. Layers 
of osteoblasts, c. The latter in transition to bone- 
corpuscles. 
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tarsus; the patella; the sesamoid bones ; and the coccyx,* are still un- 
ossified. 

From the time of birth to the fourth year, osseous nuclei make their 
appearance also in these parts. 

At twelve years, in the pisiform bone. 

The number of ossific centres is different in different bones, In most 
of the short bones, ossification, commences by a single point in the centre, 
and proceeds towards the circumference. In the long bones, there is a 
central point of ossification for the shaft or diaphysis ; and one or more 
for each ^extremity, the epiphyses. That for the shaft is first to appear ; 
those for the extremities appear later. The union of .the epiphyses with 
the shaft takes place in the inverse order to that in which their ossification 
began; for although ossification commences latest in those epiphyses 
towards which the nutrient artery in the several bones is directed, they 
become joined to the diaphyses sooner than the epiphyses at the opposite 
extremity, with the exception of the fibula, the lower end of which com¬ 
mences to ossify at aft earlier period than the upper end, but, nevertheless, 
is joined to the shaft earliest. 

The order in which the epiphyses become united to the shaft appears to 
be regulated by the direction of the nutrient artery of the bone. Thus, 
the nutrient arteries of the bones of the arm and fore-arm are directed 
towards the elbow, and the epiphyses of the bones forming this joint become 
united to the shaft before those at the opposite extremity. In the lower 
extremities, on the contrary, the nutrient arteries pass in a direction from 
the knee ; that is, upwards in the femur, downwards in the tibia and fibula ; 
and in them it is observed that the upper epiphysis of the femur, and the 
lower epiphyses of the tibia and fibula, become first united to the shaft. 

Where there is onjy one epiphysis, the medullary artery is directed 
towards that end of the bone where there is no additional centre : as, 
towards the acromial end in the clavicle; towards the distal end of the 
metacarpal bone of the thumb and great toe ; and towards the proximal 
end of the other metacarpal and metatarsal bones. 

Besides these epiphyses for the articular ends, there are others for pro¬ 
jecting parts, or processes, which are formed separately from the bulk ol' 
the bone. For an account of these the reader must be referred to the 
description of the individual bones in the sequel. 

A knowledge of the exact periods when the epiphyses become joined to 
the shaft is often of great importance in medico-legal inquiries.. It also 
aids the surgeon in the diagnosis of many of the injuries to,which the joints 
are liable; for it not unfrequently happens that, on the application of 
isevere force to a joint, the epiphyses become separated from the shaft, and . 
such injuries may be mistaken for fracture or dislocation. 

MUSCULAR TISSUE. 

• • 

The muscles are formed of bundles of reddish fibres, endowed with the 
property of contractility. Two kinds of muscular tissue are found in the 
animal body, viz, that of voluntary or animal life, and that of involuntary 
or organic life. 

• Oa the development of the coccyx, vide infra, p. 17. 
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Fia. XXVIII.—Transverse sec¬ 
tion from the sterno-riiastoidin 
man. Magnified 50 times. 



ft. External perimysium, b. Fasciculus, 
c. Internal perimysium, d. Fibre. 


The muscles of animal life (striped muscles) are capable of being put in 
action and controlled by the will. They are composed of bundles of fibres 
enclosed in a delicate web, called the * internal perimysium,’ in contradis¬ 
tinction to the sheath of areolar tissue which invests the entire muscle, the 
‘ external perimysium.’ The bundles are termed ‘ fasciculi; ’ they are 
prismatic ip shape, of different sizes in different muscles, and for the most 
part placed parallel to one another, though they have a tendency to converge 
towards their tendinous attachments. Each fasciculus is made up of a 
bundle of fibres, which also run parallel with each other, and which are 

separated from one another by a delicate con¬ 
nective tissue derived from the perimysium, 
and termed endomysium. 

The fibres are of no great length—not 
extending, it is sa\d> further than an inch 
and a half. They end either by blending 
with the tendon or aponeurosis, or else by 
becoming drawn out intef a tapering extremity 
which is connected to the neighbouring fibre 
by means of the sarcolemma. The precise 
mode in which the muscular fibre joins the 
tendon has been variously described by differ¬ 
ent observers. It may, perhaps, be suffi¬ 
cient here to say that the sarcolemma, or 
membranous investment of the muscular 
fibre, appears to become blended with the 
tissue of the tendon, and that the muscular 
fibre appears to be prolonged more or less into the tendon, so that the 
latter forms a kind of sheath around the fibre for a longer or shorter 
distance. When muscular fibres are attached to the skin or mucous mem¬ 
branes, their fibres are described by Hyde Salter as becoming continuous 
with those of the areolar tissue. 

The fibres consist of a number of filaments, or fibrilbe, enclosed in a 
tubular sheath of transparent, elastic, and apparently homogeneous mem¬ 
brane, named by Bowman the ‘ sarcolemma.’ On the internal surface of 
the sarcolemma in mammalia, and also in the substance of the fibrillas in 
lower animals, elongated nuclei are seen (see figs. LIII., LIY.), and in con¬ 
nection with these nuclei a row of granules, apparently fatty, is sometimes 
observed. _ The primitive fibres are eylindriform or prismatic. Their 
breadth varies in man from -f r<r to yfoj- of an inch, the average of the 
majority being about ^ liy ; their length is not always in proportion to the 
length of Ahe muscle, but depends on the arrangement of the tendons. 
This form of muscular fibre is especially characterised by being apparently 
marked with very fine dark lines or stria, which pass transversely round 
the fibre,', in curved or wavy parallel directions, from jn hn> to j-y of an 
inch apart. Other striae pass longitudinally over the fibres, indicating 
the direction of the primitive fibrils of which the fibre is composed. They 
are less distinct than the former, and are regarded by Klein as due to post¬ 
mortem change. • .■ . 

The primitive fbrilla constitute the proper contractile tissue of the 
muscle. Each fibril is eylindriform, somewhat flattened, about x«w 0 °f ftn 
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inch in thickness, and marked by transverse stria) placed at the same dis¬ 
tance from each other as the strife on the surface of the fibre. Each fibril 
apparently consists of a single row of minute particles (named ‘ sarcous 
elements ’ by Bowman), connected together like a string of beads. Closer 
examination, however, shows that the elementary particles are little masses 
of pellucid substance, having a rectangular outline, and appearing dark in 
the centre. These appearances would favour the suggestion that the 
elementary particles of which the fibrils are composed are possibly nucleated 
cells, cohering hi a linear series, the transverse marks between them cor¬ 
responding to their line of junction. Kolliker, however, considers ‘ the 
sarcous elements as artificial products, occasioned by ,the breaking up of 
the fibrils at the parts where they are thinner.’ 


Fig. XXIX. — Two liuiuau 
muscular fibres. Magnified 
350 times. 



In the one, tlie bundle of (ibvIUsc (/') 
is torn, iu»<l tho sarcolemma («) is 
seen as an empty tube. 


Fig. XXX.—Fragments of striped elementary 
fibi ■us, showing a cleavage in opposite direc¬ 
tions. Magnified 300 diameters. 




A. Longitudinal cleavage. Tlie longitudinal and transverse 
lines tyre both neon. Some longitudinal lines are darker and 
wider than the rest, anil are not continuous from end to 
end. Tins results from partial separation of the flbrilltu. 
r. Kibrilla* separated from one another by violence at the 
broken end of the fibre, and marked by transverse linos 
equal in width to those on the fibre. c" represent two 
appearances commonly presented by the separated single 
flbrillae (more highly magnified). At the borders and 
transverse lines are all perfectly rectilinear, and the in¬ 
cluded spaces perfectly rectangular. At c" the borders arc 
scalloped and the spaces bead-like. When most distinct and 
definite the fibril la presents the former of those apj>ear- 
ances. «. Transverse cleavage. The longitudinal lines are 
scarcely visible, a. Incomplete fracture following the 
opposite surfaces of a disc, which stretches across tho 
interval, and retains the two fragments in connection. 
The edge and surfaces of this disc are seen to be minutely 
granular, the granules corresponding in size to the thick¬ 
ness of the disc, and to tho distance between the faint 
longitudinal lines, b. Another disc nearly detaohc*d. //. 
Detached disc, more highly magnified, showing the sarcous 
elements. 


On closer examination the appearances become more complicated, and 
are susceptible of various interpretations. Thus, if we apply a higher 
power of the microscope, the transverse striation which in figs. XXIX., 
XXX. appears as a mere alternation of dark and bright bands .is resolved 
into the appearance shown in fig. XXXI., which shows a series of broad 
dark bands, separated by a bright band, which is itself divided into two by 
a row of dark dots. This appearance was first pointed out by Busk and 
Huxley. It is explained by Krause as depending on some optical property 
of the investment of the separate sarcous elements. Thus it is supposed 
that the sarcous elements have an opaque interior, and are united to each 
other by a transparent envelope or cell-membrane, the sides of which co¬ 
here so closely as only to show a single line, while their ends are united by 
some different material which breaks up the light, and causes a dark band 
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or row of dark dots in the centre of the transparent streak formed by the 
cohesion of the two cell-membranes. Mr. Schafer describes the sarcous 
elements as formed by an aggregation of rod-like masses of protoplasm, 
having rounded ends, and believes that the two bright bands and interven¬ 
ing row of black dots are the result of the diffraction of the light around 
these rounded ends, ‘ just as a minute oil-globule in water appears sur¬ 
rounded with a bright halo when examined under the microscope.’ 

Klein describes the structure of striped muscle somewhat differently. 
The dark line which separates the two transparent discs seen in tig. 
XXXI. between the rows of sarcous elements is a transparent homogeneous 
membrane, the membrane of Krause, continuous with the sarcolemma 
(tig. XXXII.). The transparent band on either side of this membrane 


Fig. XXXI.— a. Portion of a medium-sized 
human muscular fibre. Magnified nearly 800 
diameters, n. Separated bundles of fibrils, 
equally magnified, a, a. Larger, and b, b, 
smaller collections, a. Still smaller, d, d. 
The smallest which could be detached. 



Fig. XXXII.—Part of a striped muscu¬ 
lar fibre of hydrophylus prepared 
with absolute alcohol. Magnified 300 
diams. (Klein, and Noble Smith.) 
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a. Karcolfunma. h. Mem brain t of Krause : owing 
to contraction during hardening,the sarcolemma 
shows regular bulgings. At. the side of Krause’s 
membrane is the transparent lateral disc. Tl>o 
chief mass of a * muscle compartment' is occu¬ 
pied by the contractile disc, composed of sarcous 
elements. 

Several nuclei of muscle-oorpu,sclcs arc shown, and 
in them a minute network. 


(transparent lateral disc) separates on either side the sarcous elements from 
the membrane of Krause. The whole space comprised between two adjacent 
membranes of Krause and the corresponding sarcolemma is called a muscle 
compartment. Sometimes in the centre of such a compartment a vertical 
transparent disc is seen ; but this is regarded by this author as an optical 
effect due to. shrinkage of the sarcous elements. Nuclei are seen at various 
points? lying below the. sarcolemma^ and surrounded by protoplasm—form¬ 
ing the muscle-corpuscles. The longitudinal strife seen on the muscular 
fibres are due, according to Klein, to post-mortem changes, i.e. to the exuda¬ 
tion of myosin out of the sarcous elements, so that the primitive fibrils are, 
according to him, an accidental formation. 

This form of muscular fibre composes the whole of the voluntary 
muscles, all the muscles of the ear, those of the larynx, pharynx, tongue. 
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the upper half of the oesophagus, the heart, and the walls of the large veins 
at the point where they open into it. 

The fibres of the heart, however, differ in several particulars from those 
of other striped muscles. They are smaller by about one-third, and their 
transverse stria; are by no means so distinct. Fat-cells arc also often 
found in them to a certain extent, even apart from any obvious disease of 
the organ. They break up much more readily into their smallest elements. 
There is also much loss (if any) connective; tissue separating the bundles of 
fibres ; and Kblliker has described and figured the ultimate fibres as anas¬ 
tomosing with each other—a fact previously noticed by Leeuwenlioeck. 
Schweigger-Seidel also describes and figures transverse septa, which divide 
the fibres into distinct quadrangular cells, each of which contains a clear, 
oval nucleus, situated near the centre of the cell. 

The Huntriped mu«cl% or munch of organic, life, is found in the walls of 
the hollow viscera, viz. the lower half of the 


(esophagus and the whole of the remainder 
of the gastro-intestinal tube ; in the trachea 
and bronchi ; in the gall-bladder and ductus 
communis choledochus; in the pelvis and 
cal ices of the kidney, the ureters, bladder, and 
urethra; in the female sexual organs, viz. the 
Fallopian tubes, the uterus (enormously de- 
veloped in pregnancy), the vagina, the broad 
ligaments, and the erectile tissue of the 
clitoris; in the male sexual organs, viz. 
the dartos scroti, the vas deferens, and epi¬ 
didymis, the vesicube seminales, the prostate 
gland, and the corpora cavernosa; * in the 
ducts of certain glands, as in Wharton’s duct; 
in the capsule and trabecube of the spleen ; 
in the mucous membranes, forming the mns- 
cularis vmcosce; in the arteries, veins, and 
lymphatics ; in the iris ; and in the skin. 

Plain or vn striped muscular fibre is made 


Fjo. XXXIII. — Anastomosing 
muscular fibres of tlie heart, 
seen in a longitudinal section. 
On the right the limits of the 
separate cells with their nuclei 
are exhibited somewhat dia- 
grammatically. 



up of spindle-shaped cells (contractile fibre- 


cells) collected into bundles and held together by a cement substance, in 
which are contained some connective-tissue corpuscles. These bundles are 
further aggregated into larger bundles or flattened bands, and bound to¬ 
gether by ordinary areolar tissue. 


, The contractile fibre-cells are elongated, spindle-shaped, nucleated cells of 
various lengths, averaging from to - s •, <, of an inch in length, and 4 -V„ 
t° TsVo of an inch in breadth. On transverse section they are more or less 
polyhedral in shape, from mutual pressure. They present a distinctly 
longitudinally striated appearance, and consist of an elastic cell-wall con¬ 
taining a central bundle of fibrilla), representing the contractile substance, 
and an oval or rod-like nucleus, which includes, within a membrane, a fine 
network communicating at the poles of the nucleus with the contractile 
fibres (Klein). . The adhesive interstitial substance which connects the 


fibre-cells together represents the endomysium, or minute bundles of con- 


* Kolliker describes muscular fibres also in the tunica vaginalis testis. 
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nectivc tissue which bind the fibres of striped muscular tissue into fasciculi; 
while the tissue connecting the individual bundles together represents the 
perimysium. 

The unstriped muscle, as a rule, is not under the influence of the will, 
nor is the contraction rapid and involving the whole muscle, as is the case 
with the muscles of animal life. The membranes which are composed of 
the unstriped muscle slowly contract in a part of their extent, generally 
under the influence of mechanical stimulus, as that of distension or of 
cold; and then the contracted part slowly relaxes, while another portion 
of the membrane takes up the contraction. This peculiarity of action 
is most strongly marked in the intestines, constituting their vermicular 
motion. 

In chemical composition the muscular fibres of both forms consist 
mainly of a proteid substance—myosin—which Dr. M. Foster speaks of as 

Fig. XXXIV.— Non-striated 
elementary fibres from the 

human colon. Fin. XXXV.—Muscular fibre-cells from 

human arteries. 



a. Treated with noetic noid, show- anterior tibia!, ft. Nuclei of the fibres. NJagni- 

ing the corpuscles, b. Fragment 35‘-» times, 

of a detached fibre, not touched 
with acid. 

intermediate between fibrin and globulin. It is readily converted by the 
action of dilute acids into syntonin or acid-albumen, and by the action oT 
dilute alkalies into alkali-albumin. Muscle, which is neutral or slightly 
alkaline in reaction when at rest, is rendered acid by contraction, from the 
development probably of sarcolactic acid. After death muscle also exhibits 
an acid reaction, but this appears to be due to post-mortem changes. 

The capillaries of muscle are very abundant, and form a' series of 
rectangular areolte, the branches which run longitudinally between the 
muscular fibres being united at short intervals by transverse anastomosing 
branches. 

Nerves are profusely distributed to the muscular tissue, more especially 
to the voluntary muscles. The mode of their termination will be described 
on a subsequent page. 
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The distribution and the mode of origin of the lymphatic vessels of 
muscle have not been ascertained. 

The muscles during life, and for some time after death, respond to the 
appropriate stimulus by contracting in the manner peculiar to the class 
to which they belong. Thus, for some time after a limb has been am¬ 
putated, its muscles can be set in motion by scratching, pinching, or 
galvanising them ; and even after the irritability of the muscular tissue 
has been exhausted by the prolonged suspension of the circulation, it can 
be at first temporarily restored by injecting fresh arterial blood through 
it (Brown-Sequard). The time at which muscular irritability ceases after 
death depends on the vitality of the subject: thus it ceases in birds, 
whose circulation and vital heat are of a very high degree, sooner than in 
man and quadrupeds; in these sooner than in fishes, &c. Dr. Sharpey 
says that it lasts long in hybernating animals killed during their winter 
sleep. It is also affected by the mode of dying, being extinguished instan¬ 
taneously (as is asserted) in some cases of lightning-stroke, and much 
diminished by certain gaseous poisons, particularly sulphuretted hydrogen. 

As the muscles die they become stiff, and it is to this cause that the 
rigidity so characteristic of recent death (‘ rigor mortis ’) is due. The 
ultimate cause of the phenomenon is not well understood, beyond the 
obvious fact that it must be due to the change from partial fluidity to a 
solid condition of the contents of the sarcolemma. The periods of its 
occurrence and of its disappearance are very variable ; and the causes of 
those variations are of extreme interest and importance, especially in 
medico-legal inquiries; but the subject is too complicated to be adequately 
treated here. All that need be said in this place is that, as might be 
expected, the rigor is stronger tins more powerful and more healthy the 
muscles are, and consequently is both more powerful and more lasting in 
cases of sudden or violent death. It also sets in later in such cases, while 
in emaciated and exhausted subjects it is more rapid and transient; as is 
also the case, according to Hunter, in animals which have been hunted to 
death. In some instances of violent death in persons of robust frame, the 
rigor mortis has not entirely disappeared till the end of the first week after 
death. In rare cases (as in some instances of death from lightning) the 
muscles are found to become immediately rigid, and in other. cases rigor 
commences in a few minutes, but usually not till six or seven hours after 
death. The cessation of rigidity in the muscles must be regarded as the 
commencement of putrefactive changes. 


NERVOUS TISSUE. 

The nervous tissue is composed chiefly of two different structures —the 
grey or vesicular, and the white or fibrous. It is in the former, as is generally 
supposed, that nervous impressions and impulses originate, and by the 
latter that they are conducted. Hence the grey matter forms the essential 
constituent of all the ganglionic centres, both those separated in the ganglia 
and those aggregated in the cerebro-spinal axis; while the white matter is 
found in all the commissural portions of the nerve-centres, and in all the 
cerebro-spinal nerves. Besides these two principal kinds of nervous matter, 
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there is found a third structure—chiefly in the sympathetic system—called 
the gelatinous nerve-tissue. 

The nervous substance is again divided into two different systems. The 
first is connected directly with the great central mass enclosed in the skull 
and spine. This is called the cerebrospinal system, and is divided into the 
brain (including the medulla oblongata), the spinal cord, the cranial nerves, 
the spinal nerves, and the ganglia connected with both those classes of 
nerves. The second, called the sympathetic system, is not directly connected 
with the brain or spinal cord, though it is so indirectly by means of its 
numerous communications with the cranial and spinal nerves. It consists 
of a double chain of ganglia, with the branches which go to and come 
from them. 

A third method of division of the nervous system is based upon the 
functions which it performs. Oil this principle it is divided into the 


Fig. XXXVI.—Nerve-vesicles from the 
(’aKseriau ganglion of the human sub¬ 
ject. 



«. A globular iwe witli defined border, b. Its 
nucleus, c. Its nucleolus, d. Caudate vesicle, 
e. Elongated vesicle with two groups of pig¬ 
ment particles. /. Vesicle surrounded by its 
sheath or capsuJe of nucleated particles, y. The 
same, the sheath only being in focus. ^lagniticd 
300 diameters. 


El a. XXXVIT.—Nerve-vesicles from the inner 
part of the grey matter of the convolutions of 
the human brain. Magnified 350 times. 



Nerve-cells: a. Larger. I>. Smaller. €. Nerve-fibre.withaxb 
cylinder. 


nervous system of animal lift; and the nervous system of organic life—the 
former subserving tin; higher functions, of volition, sensation, Ac., the 
latter those of growth and nutrition. It is clear that the former qualities 
reside mainly in the eerebro-spinal system, while the intimate connection 
between ihe sympathetic nerve and the great viscera renders it highly 
probable that the sympathetic system lias mainly to do with the organic 
functions. Consequently, the eerebro-spinal system was designated the 
system of animal life, ami the sympathetic tlie system of organic life. But 
the distinction, though true to a certain extent, is by no means com¬ 
plete, as the student may easily see by consulting the works of modern 
physiologists. 

The grey or vesicular nervous substance is distinguished by its dark 
reddish-grey colour and soil consistence. It is found in the brain, spinal 
cord, and -various ganglia, intermingled’with the fibrous nervous substance. 


lxxii 


GENERAL ANATOMY. 


but is never found in tlie nerves. It is composed, as its name implies, of 
vesicles, or corpuscles, commonly called nerve- or ganglion-corpuscles, con¬ 
taining nuclei and nucleoli; the vesicles being embedded either in a finely 
granular substance, as in the brain, or in a capsule of nucleated cells, as in 
the ganglia. Each .vesicle consists of a finely granular protoplasmic 
material, part of which is occasionally of a coarser kind, and of a reddish 
or yellowish-brown colour. No distinct limiting membrane or cell-wall has 
been ascertained to exist. The nucleus is, as a rule, a large, well-defined, 
round vesicular body, containing a nucleolus which is peculiarly clear and 
brilliant. The nerve-corpuscles vary in shape and size; some are small, 
spherical, or ovoidal, with an uninterrupted outline. These forms are most 
numerous in the ganglia of the sympathetic. Others, called caudate or 
stellate nerve-corpuscles, are characterised by their larger size, and from 


Fie. XXXVIII.—Human nerve-tubes. Mag¬ 
nified 350 times. Three of them are fine, 
one of which is varicose, one of middling 
thickness, and with a simple contour ; and 
three thick, two of which are double con- 
touivd, and one witli grumoua contents. 



Flo. XXXIX.—Magnified 300 
diameters. 



a. Nerve-tube of the common eel In water. The 
delicate line on its exterior indicates the tubular 
membrane. The dark double-edged inner one 
is the white substance of Schwann, slightly 
wrinkled. 6. The same in ether. Several oil- 
globules have coalesced in the interior, and others 
have accumulated around the exterior of the 
tulie. The white substance lias in part disap¬ 
peared. 


having one or more tail-like processes issuing from them, which occasionally 
divide and subdivide into numerous branches. These processes are very 
delicate, apparently tubular, and contain a similar granular material to 
that found within the corpuscle. Some of the processes terminate in fine 
transparent fibres, which become lost among the other elements of the 
nervous tissue ; others may be traced until, after losing their* granular 
appearance, they become continuous with an ordinary nerve-fibre. 

The white , otherwise called tubular or filrrous, nervous .substance is found 
constituting a great part of the brain and spinal cord, almost the whole of 
the cerebro-spinal nerves, and a great part of the sympathetic, and is made 
up of fibres. These fibres are of two kinds—the medullated or white fibres, 
and non-inedullated or grey fibres. 

The medullated fibres, when perfectly fresh, appear to be homogeneous ; 
but they soon separate into two parts, the nfiite substance of Schwann and 
the axis-cylinder of Purkiuje, the whole being enclosed in a membrane—the 
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tubular monbrane* or ncurilxmma,f or primitive sheath, which at first 
appears structureless, but, when stained with nitrate of silver, is seen «to 
consist of nucleated endothelial cells. The white substance is regarded as 
being a fatty matter in a fluid state, which insulates and protects the 
essential part of the nerve—the axis-cylinder. The partial coagulation of 
this white substance which follows on cooling gives the nerve-tube, when 
examined after death, a double contour—the darker part seen on the 
outside of the axis-cylinder being the white substance of Schwann, or medul¬ 
lary sheath. In consequence of the extreme delicacy of the tubular mem¬ 
brane, even slight pressure will often give nerve-tubes a varicose outline ; 
and drops of oil, from the transudation of the fatty matter, often form 
outside the tubular membrane. This is, of course, promoted by the action 
of ether. 

Fjg. XL.—Transverse section through a, microscopic nerve, representing a compound nerve- 
bundle, surrounded by perineurium. Magnified 120 diameters. 

The medullated fibres are seen as circles with a central dot, viz., medullary sheath and axis- 
cylinder, in transverse section. They are embedded in endoneurjum, containing numerous 
nuclei, which belong to the connective-tissue cells of the latter. (Klein and Noble Smith.) 



p. Perineurium, consisting of lamina? of fibrous connective tissues, alternating with flattened nucleated conuective- 
tissue cells. /. Zynipli-spaoe between perineurium anil surface of nerve-bundle. 

The axis-cylinder constitutes about one-lialf or one-third of the nerve- 
tube, the white substance being greater in proportion in the nerves than 
in the central organs. The axis-cylinder is perfectly transparent, and is» 
therefore indistinguishable in a perfectly fresh and natural state of the 
nerve. It # is described by Kolliker as being distinguished from the white 
substance by the fact that, though soft and flexible, it is not fluid and 
viscid, but firm and elastic, somewhat like coagulated albumen, with whicli 
it appears for the most part also to agree in its chemical characters. As 
ordinarily seen it appears pale and homogeneous, or more rarely finely 
granular or striated. 

Besides these nerve-fibres, which consist of two distinct parts, others are 

* Dr. Beale describes and figures cases in whicli several fibres, some others without 
the white substance, are enclosed in a common tubular membrane. See Phil. Trans., r862. 

f In older histological works the term ‘ neurilemma ’ is used to designate tbe fibrous 
envelope of the whole nerve, now called ‘ perineurium.’ 
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described, as modifications of the medullated nerve-fibres. Some of these 
consist of the axis-cylinder only, and have been termed naked axis-cylinders. 
They present a distinct longitudinal striation, and are best seen as the pro¬ 
cesses of the ganglion-cells, which after a short course become invested with 
a medullary sheath, and are thus converted into medullated fibres. A 
second variety is found in the form of very minute threads, or primitive 
nerve-fibrils, which are perfectly destitute of any visible structure, and only 
recognised as nerves by their connection with ganglionic cells, or with 
obvious nerve-tubes.* They are to be found in connection with the peri¬ 
pheral termination of some of the nerves, especially of those of the special 
senses. For example, the centric processes of the ‘ cells of Sehultze ’ in 
the olfactory region are believed to consist of these primitive nerve-fibrils. 

The finely striated appearance of the first variety, those which consist of 
the axis-cylinder and its .membranous investment, renders it probable that 
they are formed by an aggregation of the primitive fibrillee of which the 
second variety are composed. They have there¬ 
fore been termed ‘primitive fibril bundles or 
fasciculi ’ (Sehultze). 

Thus three different kinds of white nerve- 
fibres are described by recent authorities—viz. 
i, those which consist of the axis-cylinder, 
ensheathed in the white substance of Schwann, 
the whole being invested by the tubular mem¬ 
brane : 2, those which consist of the axis- 
cylinder and medullary membrane only; and 
3, the primitive fibrils, of which it is believed 
that the axis-cylinder of the more composite 
nerves is made up.f 

Non-medullated Fibres .—Most of the nerves 
of the sympathetic system, and some of the 
cerebro-spinal (see especially the description of 
the olfactory nerve, infra, p. 501), consist of a 
fourth description of nervous fibres,| which are 
called the grey or gelatinous nerve-fibres (fibres of 
Remak). (Fig. XLI.) These consist of a bundle of finely granular fibril!a 
enclosed in a sheath. Nuclei may be detected at intervals in each fibre, 
which Sehultze believes to be situated in the sheath of the nerve. In 
external appearance the gelatinous nerves are semi-transparent, and grey or 
‘yellowish-grey. The individual fibres vary in size—most of them being of 
smaller size than in the cerebro-spinal nerves, so that the average size of the 
latter is given at 0 to - 30 Vo of an inch, and of the former at only half 
that size; but, on the one hand, the smallest fibrils of the cerebro-spinal 

* Sehultze (Strieker's Handhuch, fig. 17, p. 109) represents these primitive fibrils, both in 
their connection with ganglion-cells and with larger nerves. See also below, fig. LIV. 

f Sehultze believes that the primitive fibrils are the essential element of all nerves; thus, 
according to him, the essential difference between the gelatinous and the ordinary nerve- 
fibrils consists in the absence from the former of the white substance (medulla) of Schwann, 
while the tubular membrane is present. The small nerve-fibres, on the other hand, described 
as primitive fibrils ,or naked axis-cylinders, are either destitute of any investment, or sur¬ 
rounded merely by a structureless basement-membrane. 

t The real nature of these fibres has been doubted by several authors. It seems better, 
however, and more consonant with the prevalent opinion, to describe them as truly nervous. 


Fjg. XLI.—A small nervous 
branch from 1 he sympathetic 
of a mammal. 



a 


a. Two dark - bunlentl nerve -tnl>es 
among a number of Kemak’s 
fibres, b. 
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system are, as we have seen, of hardly appreciable thickness ; while, on the 
other, some of the gelatinous fibres (especially those in the olfactory bulb) 
are said to be three or four times as thick as those of the cerebro-spinal 
nerves. 

Chemical Composition .—The following analysis, by Lassaigne, represents 
the relative proportion of the different constituents composing t^e grey and 
white matter of the brain :— 
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It appears from this analysis that the cerebral substance consists of 
albumen, dissolved in water, combined with fatty matters and salts. Tim 
fatty matters consist of cerebrin, neurin, and lecithin. The two latter were 
first described by Liebreicli as a crystalline phosphurettcd fat, which he 
termed protagon. It seems probable, however, that it is simply a mixture 
of neurin and lecithin. Cholesterine is also described as one of the 
chemical constituents of the nervous tissues, being found in conjunction 
with lecithin. The salts are the phosphates of potash, soda, lime, magnesia, 
and iron, sulphate of potash and chloride of sodium, with traces of silica. 
According to Vauquelin, the cord contains a larger proportion of fat than 
tin; brain ; and, according to L’Heritier, the nerves contain more albumen 
ami more soft fat than the brain. 

With regard to the constitution of the different portions of the nervous 
system, the cerebro-spinal axis is composed of the two above-described 
kinds of nervous structure, intermingled in various proportions, and having 
in the brain a very intricate arrangement, which can only be fully under¬ 
stood by a careful study of the details of its descriptive anatomy in the 
sequel. The grey or vesicular nervous matter is found partly on the sur¬ 
face of the brain, forming the convolutions of the cerebrum, which are in 
the most direct relation to the mental faculties, and the laminae of the 
cerebellum, the functions of which are still a matter of dispute. Again, 
grey matter is found in the interior of the brain, collected into large and 
distinct masses or ganglionic bodies, such as the corpus striatum, optic 
thalamus, and corpora quadrigemina; the functions of which bodies, so far 
as they have been ascertained, have been found to be connected with some 
of the main organic endowments of the body, such as voluntary motion, 
sensation, sight. Finally, grey matter is found intermingled intimately 
with the^ white, and without definite arrangement, as in the corpora 
dentata of the medulla and cerebellum, or the grey matter in the Pons and 
the floor of the fourth ventricle. Such scattered masSes of grey matter 
are, in many instances at any rate, connected to all appearance with the 
origin of particular nerves. In other situations their use is as yet unknown. 

The proper nervous matter, both in the brain and, spinal cord, is 
traversed and supported by a network of fine connective tissue (see fig. 
XLVI1.). This lias been termed by Virchow the neuroglia, and is supposed 
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to be the source of one of the forms of the tumour described by that author 
under the name of glioma. 

The white matter of the brain is divisible into four distinct classes of 
fibres. There are, in the first jdace, the nerves which arise in the grey 
matter, and pass out through the cranial foramina. Next, the fibres whifh 
connect tl^ brain with the spinal cord ; that is to say, those which are usually 
traced upwards from the columns of the spinal cord, through the medulla 
oblongata into the encpphalon, chiefly by means of the anterior pyramids, 
fasciculi teretes and restiform bodies, passing through the Pons and crura 
cerebri to expand into the corpora striata, optic tlialami, and convolutions 
(corona radiata), and, by means of the restiform bodies, into the cerebellum. 

The other two classes of wliitt; fibres in the brain are commissural; 
some of the commissures serving to connect different parts of the same 
hemisphere together (as f^he fornix, the processus e cerebello ad testes, &c.), 
or even different parts of the same section or organ, as the arciform fibres 
of the medulla. Most of these commissures are longitudinal; while others 
—as the corpus callo&um and the transverse fibres of the Pons Yarolii—are 
transverse, serving to connect opposite hemispheres together, and thus 
probably securing the single action of a double organ. 

The following is Dr. Lockhart Clarke’s account of the intimate structure 
of the cerebral convolutions :— 

♦ ‘ Most of the convolutions, when properly examined, may be seen to 
consist of at least seven distinct and concentric layers of nervous substance, 
which are alternately paler and darker from the circumference to the 
centre. The laminated structure is most strongly marked at the extremity of 
the posterior lobe. In this situation all the nerve-cells are small, but differ 
considerably in shape, and are much more abundant in some layers than in 
others. In the superficial layer, which is pale, they are round, oval, fusi¬ 
form, and angular, but not numerous. The second and darker layer is 
densely crowded with cells of a similar kind, in company with others that 
are pyriform and pyramidal, and lie with their tapering ends either towards 
the surface or parallel with it, in connection with fibres which run in 
corresponding directions. The broader ends of the pyramidal cells give off 
two, three, four, or more processes, which run partly through the white 
axis of the convolution, and in part horizontally along the plane of the 
layer, to be continuous, like those at the opposite ends of the cells, with 
nerve^fibres running in different directions. The third layer is of a much 
t paler colour. It is crossed, however, at right angles by narrow and 
elongated groups of small cells and nuclei of the same general appearance, 
as those of the preceding layer. Those groups are separated from each 
other by bundles of fibres, radiating towards the surface from 4he central 
white axis of the convolution, and together with them form a beautiful 
fan-like structure. The fourth layer also contains elongated groups of small 
cells and nuclei, radiating at right angles to its plane; but the groups are 
broader, more regular, and, together with the bundles of fibres between 
them, present a more distinctly fan-like structure. The fifth layer is again 
paler and somewhat white. It contains, however, cells and nuclei which 
have a general resemblance to those of the preceding layers, but they ex¬ 
hibit only a faintly radiating arrangement. The sixth and most internal 
layer is reddish-grey. It not only abounds in cells like those already 
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described, but contains others that are rather larger. It is only here and 
there that the cells are collected into elongated groups, which give the 
appearance of radiations. ’ On its under side it gradually blends with the 
central white axis of the convolution, into which its cells are scattered for 
so^ne distance. 

v 

Fig. XLII. — Vortical section through the grey matter of the human cerehelludU Magnified 
about 100 diameters. (Klein and Noble Smith.) 



a. Tho Huperflcial, so-called molecular, or (hotter) fibrillar layer, containing in a matrix of fine nerve-nctworks the 
, diehotomously branched processes of the large ganglion-cells of Purkinje, that form the second layer b. The nucJbl 
of the fibrillar layer belongs partly to small ganglion-cells, partly to Deiters’ neuroglia-cells. Two branched capil¬ 
lary blood-vessels are seen at the upper part, passing into the grey matter from the free surface, «>. from the pta 
mater, c. Nuclear layer containing, in a fine nerve-network, numerous groups of nucleated cells, of which the nuclei 
only are vis Stole. <1, Part of white substance. 

Tlie nerve-network has been omitted in the larger figure for the sake of clearness. It is seen in b, which shows one of 
the ganglion-cells of Purkinje with its diehotomously branched processes, and a portion of tho adjoining nuclear and 
fibrillar layers. Nearer the surface the meshes of the nerve-network become more elongated, as if they were stretched 
out In a direction vertical to the surface. At the surface, however, they are like those here represented, but 
smaller. « 


‘ The seventh layer is this central white stem or axis- of the convolution. 
On every side it gives off bundles of fibres, which diverge in all directions, 
in a fan-like manner, towards the surface, through the several grey 
layers. As they pass between the elongated and radiating groups of cells 
in the inner grey layers, some of them become continuous with the pro¬ 
cesses of the cells in the same section or plane, but others bend round and 
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run horizontally, both in a transverse and longitudinal direction (in refer¬ 
ence to the course of the entire convolution), and with various degrees of 
obliquity. While the bundles themselves are by this means reduced in 
size, their component fibres become finer in proportion as they traverse 
the layers towards the surface—in consequence, apparently, of branches 
which they give off to be connected with cells in their course. Those which 
reach the Alter grey layer are reduced to the finest dimensions, and form 

a close network, with which the nuclei and cells are in connection. 

* 

‘ Besides these fibres, which diverge from the central white axis of the 
convolution, another sot, springing from the same source, converge or 
rather curve inwards from opposite sides, to form arches along some of 
the grey layers. These areiforpa fibres run in different planes—trans¬ 
versely, obliquely, and longitudinally—and appear to be partly continuous 
with those of the diverging set which bend round, as already stated, to 
follow a similar course. "All these fibres establish an infinite number of 
communications in every direction, between different parts of each con¬ 
volution, between different convolutions, and between these and the central 
white substance.’ 

Dr. Clarke then goes on to describe in detail the minuter differences 
which exist between the structure of the convolutions in different parts of 
the brain.* 

Cerebellum .—The cortex of the cerebellum presents a remarkable 
structure. Externally, beneath the pia mater is a layer of transparent 
tissue, like neuroglia, traversed by delicate fibres running up from the 
large nerve-cells found below it, and containing, like the neuroglia, 
granular nuclei. Some of these granules were described by Lockhart Clarke 
as connected with the processes of the nerve-cells; which lie immediately 
beneath. These are called the cells of Purkinje, and are arranged in a 
single layer, with nerve-fibres interspersed. Below this layer is the inner 
or granular layer, consisting of a thick aggregation of dark granules among 
a number of fine nerve-tubes. Lower down is the medullary centre, con¬ 
sisting mainly of fibrous nervous structure. (Fig. XLII.) 

Spinal Cord .—In the spinal cord, on the other hand, the grey matter is 
entirely in the interior of the organ, and is collected together into one 
central mass, while the whole of the white matter is external, and is 
arranged into the various columns and commissures described at pp. 461) 
et seq. We shall here merely give an account of the intimate structure of 
the cord, which is condensed from the researches of Dr. Lockhart Clarke.f 
' The white substance of the cord consists of medullated nerve-fibres, 
with blood-vessels and a delicate connective tissue, the neuroglia. On trans¬ 
verse section of the white substance of the cord, a very striking .object is 
presented. It is seen to be studded all over with minute dots, surrounded 
by a white area, and this again by a dark circle. (Fig. XLVII.) This is 
due to the longitudinal medullated fibres seen on section. The dot is the 
axis-cylinder, the white area the substance of Schwann, and the dark circle 
the tubular membrane of the fibres, which seems to consist of several 
laminae. Externally the neuroglia is seen to form a delicate connective 

* See l)r. Clarke’s summary of his researches on this subject in Maudsley on the Pathology 
and Physiology of Mind, pp. 60-3. 

f Phil, tram., 1851-1853, part iii.; 1858, part i.; 1859,parti.; 1862, partii. 



NERVOUS TISSUE. 


lxxix 


sheath round the outer surface of the cord, from which numerous septa pass 
in to separate the respective bundles of fibres. Thus it will be seen that the 
greater bulk of the white matter of the cord is made up of longitudinal 
medullated fibres, which are arranged in groups forming the anterior, 
lateral, and posterior columns. 

There are, however, also oblique and transverse fibres in the white 
substance. These are principally found (i) at the bottom of tift anterior 

Fig. XLI 1 I.—Transverse section through the cervical portion of the spinal cord of a calf. 
Magnified 40 diameters. (Klein and Noble Smith.) 



tv. The white matter of tho cord, subdivided by septa of connective tissue, s, extending from the pia mater to the 
grey matter, which Is seen in the Interior with its ganglion-cells. The dots around this show divided nerve-ttbres, 
which exist, bat are not shown, in the other parts of the white substance. The central canal is seen in the grey 
matter. 


median fissure, forming the anterior commissure; the fibres passing from 
the grey matter of the anterior horn on one side to the white matter of the 
anterior column of the opposite side; ( 2 ) horizontal or oblique fibres passing 
from the roots of the nerves into the grey matter ; and ( 3 ) fibres leaving the 
grey matter and pursuing a longer or shorter horizontal course between 
the bundles of longitudinal fibres with-which .many of them are continuous; 
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The grey substance of the cord occupies its central part in the shape of 
two crescentic horns, joined together by a commissure. Each of these 
crescents has an anterior and a posterior cornu. 

The posterior horn consists of 

, . , Fni. XLIV.—Transverse section of the grey sub- 

two parts-the caput coma, or ex- 8tanoe of tln , spinal cord> nea r the middle of 

panded extremity of the horn (fig. the dorsal region. Magnified 13 diameters. 

XLV.), rotind which is a lighter J " L - Clarice del. 

space or lamina, of gelatinous ■ , 

substance ; and the cervix cornu, 1 / / 

or narrower portion, which con- Vv%>^V\i 1 ! 

nects it with the rest of the grey 'Is Wr/ 

substance. ,'^vl . r i,, > 

The gelatinous substance is 

a peculiar accumulation of neu- 7 . o°°V i A°°° l J 

roglia (Klein), and has been l f£?‘ du ■ 

named by Rolando the substantia " J * * ° 0 0 

cincrca, (jelatinosa. • I" 0 [ ,'ZS ■ ] “° 0 ° ( 

The anterior horn, of 'the A ^,‘\?J 

grey substance in the cervical / /T"\ S\ 

and lumbar swellings, where it ' - I AntOftrfWw *™ i 

gives origin to the nerves of the 

extremities, is much larger than in any other region, and contains several 
distinct groups of large and variously shaped cells. 

The grey commissure is situated behind the white commissure, which 


I 0 *-.-\ o o ( 






/)r\ 9 . /p 

- I -Ant r J<fed "Si os are 


° ° L- 

o '» 


Fie. XLV.—Transverse section of tlie grey substance of the spinal cord through the middle 
of the lumbar enlargement. On the left side of the figure groups of large cells are seen ; 
on the right side, the course of the fibres is shown without the cells. Magnified 13 dia¬ 
meters.—J. L. OTjARKe del. 
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considerable thickness, the central grey nuclei%. of Kolliker. The grey 
substance of the cord consists of—i, nerve-fibres of variable, but smaller 
average diameter than those of the columns; 2, nerve-cells of various 
shapes and sizes, with from two to eight processes; 3, blood-vessels and 
connective tissue. 

The nerve-fibres of the grey matter are for the most part composed of a 
minute and dense network of minuto fibrils, which is termed Gerlach’s 
nerve network,’ intermingled with nerves of a larger size. This network 
is continuous with the medullated fibres of the posterior nerve-roots on 
the one hand (Deiters), and with the branched processes of the ganglion- 
cells on the other (Gerlach), so that the cells are connected with the fibres 


Fig. XI> VI.—Longitudinal section 

of the white and grey substance of Fib. XLVU.—Transverse section through the white 
the spinal cord, through the middle matter of the spiral cord of a calf. Magnified 

of the lumbar enlargement. Mag. about 300 diameters. (Klein and Noble Smith.) 

14 diam.—J. L. Clakkti del. 
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In the upper part are shown two isolated flattened nucleated cells 
of the neuroglia, under a somewhat higher power than the rest. 
In the bulk of the figure the nerve-fibres are seen in transverse 
section. They are of different glees, and possess a laminated 
medullary sheath surrounding the axis-cylinder; which was 
deeply stained in the p7-epanitkm, and is here represented h.y a 
black dot. The nerve-fibres are embedded in the neuroglia. Tins 
contains, in a matrix, which apiiearg sometimes granular, some¬ 
times homogeneous, numerous elastic fibrils, scon here in trans¬ 
verse section os minute dots, on account of their having a course 
parallel to the long axis of the cord. Amongst the neuroglia ara 
also aeon two branched connective tissue-cells—neuroglia-cells. 


only indirectly through the nerve network. The arrangement of the fibred 
in the anterior horn of the grey matter appears to be somewhat different; 
here the nerve-fibres of the anterior root are directly continuous with some 
of the processes of the ganglion-cells, others of the processes communicating 
with Gerlach’s nerve network. 

The nerve-cells of the grey matter are of two kinds, ’large branched 
nerve-vesicles which are collected into groups, and small round cells which 
resemble free nuclei, and are found scattered throughout the whole of the 
grey matter. 

In the anterior horn there are two or three groups of nerve-vesicles, one 
at tile outer part of the cornu, and one, sometimes two, in the anterior 
portion (fig. XLV.). In the posterior horn, occupying the whole inner 



lxxxii GENERAL ANATOMY. 

half of the cervix, is a«group of nerve-cells, called the posterior vesicular 
column. 

* t 

At the junction of the anterior and posterior cornu, in the outer portion 

of the grey matter, is a third group of cells, the iractus inter medio-lateralis. 
In the cervical region of the cord these cells extend in amongst the fibres of 
the white matter of the lateral column. 

Origin of the Spinal Nerves in the Cord .—The posterior roots are larger 
than the anterior ; but their component filaments are finer and more 
delicate. They are attached to the cord at the junction of the lateral and 
posterior columns, and at once enter the posterior horn of grey matter ; 
either directly through the substantia gelatinosa, or indirectly, by passing 
through the posterior column and entering the grey substance in front of 
the caput cornu. The former pass upwards and downwards and become 
continuous with Gerlach’s nerve network, some of the fibres extending 
across the commissure to the opposite side of the cord ; others reaching the 
anterior column on the same side. The latter fibres enter the posterior 
vesicular column, and some passing through it run longitudinally in tin; 
posterior column. (Figs. XLV., XLVI.) 

The anterior roots are attached exclusively to the anterior column, or 
rather to the anterior part of the antero-lateral columns, for there, is no 
antero-lateral fissure dividing the anterior from the lateral column. Within 
the grey substance the fibrils cross each other, and diverge in all direc¬ 
tions, like the expanded hairs of a brush (figs. XLV., XLVI.), some of them 
running more or less longitudinally upwards and downwards; and others 
decussating with those of the opposite side through the anterior commis¬ 
sure in front of the central canal. 

All the fibres of both roots of the nerves proceed through the white 
columns into the grey substance, with, perhaps, the exception of some 
which appear to run longitudinally in the posterior columns ; but whether 
these latter fibres of the posterior roots ultimately enter the grey substance 
of the cord, after a very oblique course, or whether they proceed upwards 
to the brain, is uncertain. 

The Central Canal of the Spinal Cord (fig. XLVIII.).—In the foetus, until 
after the sixth month, a canal, continuous with the general ventricular cavity 
of the brain, extends throughout the entire length of the spinal cord, formed 
by the closing-in of a previously open groove. 

In the adult this canal can only be seen at the tipper part of the cord, 
extending from the point of the calamus seriptorius, in the floor of the 
fourth ventricle, for about half an inch down the centre of the cord, where 
it terminates in a cul-de-sac .; the remnant of the canal being just visible 
in a section of the cord as a small pale spot, corresponding to the centre of 
the grey commissure : its cavity is lined with a layer of cylindrical ciliated 
epithelium. In some cases this canal remains pervious throughout the 
whole length of the cord. 

The Ganglia may be regarded as separate and independent nervous 
centres, of smaller size and less complex structure than the brain, con¬ 
nected with each other, with the cerebro-spinal axis, and with the nerves in 
various situations. They are found on the posterior root of each of the 
spinal nerves; on the posterior or sensory root of the fifth cranial nerve ; 
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on the facial nerve ; on the glosso-pharyngeal and pneumogastric nerves; 
in a connected series along each side of the vertebral column, forming the 
trunk of the sympathetic; on the branches of that nerve, and at the point 
of junction of those branches with the cerebro-spinal nerves. On section, 
they are seen to consist of a reddish-grey substance, traversed by numerous 
white nerve-fibres: they vary considerably in form and size ; the largest 
are found in the cavity of the abdomen ; the smallest, not visible with the 
naked eye, exist in considerable numbers upon the nerves distributed to 
the different viscera. The ganglia are invested by a smooth and firm 
closely-adhering membranous envelope, consisting of dense, areolar tissue ; 
this sheath is continuous with the perineurium of the nerves, and sends 


Fra. XLVIII.— From a transverse section 
through the spinal canal of a calf. Mag¬ 
nified about 180 diameters, showing part 
of the centval canal and the tissue imme¬ 
diately around it, viz. the central grey 
nucleus. (Klein and Noble Smith.) 



Thi* canal is lino.fl with epithelium, composed of ciliated 
more or less conical cells; in most instances a fila¬ 
mentous process passes irom tint cell into the tiseuo 
underneath. This tissue contains, in n. hyaline 
matrix, a network of fibrils ; most of these run hori¬ 
zontally, others have a longitudinal course, and 
np]H*ar therefore here cut transversely, iV. os small 
dots. The nuclei correspond to the. cells o!' the 
neuroglia, the cell-substance not being shown. Both 
the nuclei of the neuroglia-cells and those of the 
epithelium contain three or more large dij>oshaped 
particles. 


Fra. XL 1 X.—Section through a micro¬ 
scopic ganglipn. Magnified 300 diameters. 
(Klein and Noble Smith.) 



Capsule of tic- cnnprlion. ». NcrVc-fibres pnssihR 
out of the ganglion. The nerve-fibres which 
entered the ganglion are not represented. The nerve* 
fibres are ordinary MmluHared fibres, but the details 
of their structure are not show n, owing to the low 
magnifying power. The ganRliori.cells are invested 
by a sjiceial <‘ri]isule. lined by a few nuclei, which are 
here represented as if contained in the capsule. 


numerous processes into the interior of the ganglion, which support the # 
blood-vessels supplying its substance. 

In structure, all ganglia are essentially similar, consisting of the same 
structural “elements as tlic other nervous centres-—viz., a collection of 
vesicular nervous matter , traversed by tubular and gelatinous nerve-fibres. 
The vesicular nervous matter consists of nerve-cells or ganglion-globules, 
most of which appear free, and of a round or oval form ; "these are more 
especially seated near the surface of the ganglion; others have caudate 
processes, and give origin to nerve-fibres. In the ganglion, the nerve-cells 
are usually enclosed in a capsule of granular corpuscles and fibres. The 
tubular nerve-fibres run through the ganglion, some being collected into 
bundles, while others, separating from each other, take a circuitous course 
among the nerve-cells before leaving the ganglion. 
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The Nerves are round or flattened cords, Xvhich are connected at one 
end with the cerebro-spinal centre or with the ganglia, and are distributed 
at the other end to the various textures of the body; they are subdivided 
into two great classes, the cerebro-spinal, which proceed from the cerebro¬ 
spinal axis, and the sympathetic or ganglionic nerves, which proceed from 
the ganglia of the sympathetic. 

The Cerebro-spinal nerves consist of numerous nerve-fibres, collected 
together and enclosed in a membranous sheath. A small bundle of primi¬ 
tive fibres, enclosed in a tubular sheath, is called a funiculus : if the nerve 
is of small size it may consist only of a single funiculus, but if large, the 
funiculi are collected together into largor bundles or fasciculi ; and are 
bound together in a common membranous investment, termed the sheath. 
In structure, the common sheath investing the whole nerve, as well as the 
septa given off from the sheath,, and which separate the fasciculi, consist 
of areolar tissue, composed of white and yellow elastic fibres, the latter 
existing in great abundance. The tubular sheath of the funiculi, or 
perinevrimn , consists of a fine, smooth, transparent membrane, which may 
be easily separated, in the form of a tube, from the fibres it encloses ; in 
structure, it is for the most part a simple and homogeneous transparent 
film, occasionally composed of numerous minute reticular fibres. 

Fifi. L.—A node of Ranvier of a medullated nerve-fibre, viewed from above, magnified about 
750 diameters. The medullary sheath is discontinuous at the node, whereas the axis- 
cylinder passes from one segment into the other. At the node the sheath of Schwann 
appears thickened. (Klein and Noble Smith.) 



The cerebro-spinal nerves consist almost exclusively of the medullated 
nerve-fibres, the non-medullated fibres existing in very small proportion. 

In the medullated nerve-fibres Ranvier has lately pointed out a peculiar 
arrangement, brought into view by the action of osmic acid, and to which 
the name of the nodes of Ranrier is given. The axis-cylinder and the 
medullary substance are stained black by the reagent, while the tubular 
sheath is unstained. Each fibre, when so treated, is seen to be interrupted 
at regular intervals by a break in the white substance of Schwann, and at 
these breaks or nodes the tubular membrane seems to turn in and invest 
‘the axis-cylinder, which runs uninterrupted across the break. A nucleus is 
also thus brought into view in the centre of each segment of the nerve, 
lying in the tubular sheath. » 

The blood-vessels supplying a nerve terminate in a minute capillary 
plexus, the vessels composing*which run, for the most part, parallel with 
the funiculi; they are connected together by short transverse vessels, form¬ 
ing narrow oblong meshes, similar to the capillary system of muscle. 

The nerve-fibres, as far as is at present known, do not coalesce, but 
pursue an uninterrupted course from the centre to the periphery. In 
separating a n^rve, however, into its component funiculi, it may be seen 
that they do not pursue a perfectly insulated course, but occasionally join 
at a very acute angle with other funiculi proceeding in the same direction ; 
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from which branches • are given off to join again in like manner with 
other funiculi. It must be remembered, however, that in these communi¬ 
cations the nerve-fibres do not coalesce, but merely pass into the sheath of 
the adjacent nerve, become intermixed with its nerve-fibres, and again pass 
on to become blended with the nerve-fibres in some adjoining fasciculus. 

Nerves, in their course, subdivide into branches, and these frequently 
communicate with branches of a neighbouring nerve. In the subdivision 
of a nerve, the filaments of which it is composed are continued from the 
trunk into the branches, and at their junction Vith the branches of neigh¬ 
bouring nerves the filaments pass to become intermixed with those of the 
other nerve in their further progress ; in no instance, however, have the 
separate nerve-fibres been shown to inosculate. 

The communications which take place between two or more nerves form 
what is called a plexus. Sometimes a plexus is formed by the primary 
branches of the trunks of the nerves, as the cervical, brachial, lumbar, and 
sacral plexuses, and occasionally by the terminal fasciculi, as in the plexuses 
formed at the periphery of the body. In the formation of a plexus the com¬ 
ponent nerves divide, then join, and again subdivide in such a complex 
manner that the individual fasciculi become interlaced most intricately ; so 
that each branch leaving a plexus may contain filaments from each of the 
primary nervous trunks which form it. In the formation also of the 
smaller plexuses at the periphery of the body, there is a free interchange of 
the fasciculi and primitive fibrils. In each case, however, the individual fila¬ 
ments remain separate and distinct, and do not inosculate with each other. 

It is probable that, through this interchange of fibres, the different 
branches passing off from a plexus have a more extensive connection with 
the spinal cord than if they each had proceeded to be distributed without 
such connection with other nerves. Consequently, the parts supplied 
by these nerves have more extended relations with the nervous centres; by 
this means, also, groups of muscles may be associated for combined action. 

The Sympathetic nerve consists of medullated and non-medullated fibres, 
intermixed with a varying proportion of filamentous areolar tissue, and en¬ 
closed in a sheath formed of fibro-areolar tissue. (Fig. XLI.) The medullated 
fibres are, for the most part, smaller than those composing the cerebro-spinal 
nerves ; their double contour is less distinct, and, according to Eemak, they 
present nuclei similar to those found in the gelatinous nerve-fibres. Those 
branches of the sympathetic which present a well-marked grey colour 
are composed more especially of gelatinous nerve-fibres, intermixed with 
a few medullated fibres ; whilst those of a white colour contain move of the 
latter fibres and a few of the former. Occasionally the grey and white 
cords run' together in a single nerve, without any intermixture, as in the 
branches of communication between the sympathetic ganglia and the spinal 
nerves, or in the communicating cords between the ganglia. 

The nerve-fibres, both of the cerebro-spinal and sympathetic system, 
convey impressions of a twofold kind. The sensory nerves, called also 
centripetal or afferent nerves, transmit to the nervous centres impressions 
made upon the peripheral extremities of the nerves, and in this way the 
mind, through the medium of the brain, becomes conscious of external 
objects. The motor nerves, called also centrifugal or efferent nerves, 
transmit impressions from the nervous centres to the parts to which the 
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nerves are distributed, these impressions either exciting muscular contrac¬ 
tions, or influencing the processes of nutrition, growth, and secretion. 

Terminations of Nerves .—By the expression ‘ the termination of nerve- 
fibres ’ is signified their connections with the nerve-centres and with the 
parts which they supply. The former are called their central, the latter 
their peripheral terminations. With regard to the central terminations 
of the nerves, little is as yet certainly known.* The nerve-cells, or nerve- 
corpuscles, above figured, have been regarded as the central origin of the 
fibres witli which they are connected; and it is very probable that in many 
cases they are so. There are instances, however, in which such cells occur 
as mere nucleated swellings in the course of a nerve, and in these cases 
they obviously cannot be regarded as being in any sense the origins of the 
nerves. In other cases, as in the nerve-cells in the anterior horn of the 
grey matter of the cord, there are numerous processes springing out of the 
cell: one of these (and, according to Deiters, one only) is recognised as an 
axis-cylinder ; the others are fibrillas, which are continuous with similar 
fibrillw, of which under high powers the apparently granular contents of the 
cell are found to be composed, and which appear, therefore, simply to run 
through the cell. The fibrillai may be, and probably are, primitive nervous 
fibrils, but they are so delicate that it has not as yet been found possible to 
ascertain their destination. With regard also to the axis-cylinder which is 
seen proceeding out of tin* ganglionic corpuscle, although it is highly probable 
that it originates in that corpuscle, the fact has not been proved—nor has 
its relation to the nucleus of the corpuscle been demonstrated. In fine, all 
that,is known on the subject is, that many of the librillae and axis-cylinders 
can be shown either to originate in or to pass through ganglionic corpuscles 
(or nerve-cells), and other nerves can be shown to contain such nerve-cells 
in their interior at certain parts of their course. But whether in the case of 
such connection in one of the central organs the cell is to be regarded as the 
origin of the nervous fibril, or whether the fibril merely passes through the 
cell (as some observers believe), just in the same manner as nerves pass 
through ganglia, has not been determined. If the latter view be correct, it 
may be that nerves have really no central termination, but that their fibrils 
start from their peripheral distribution, travel to the nervous centre, are 
there brought into connection with the nerve-cells, and thence return to 
their distribution. However, in the present state of anatomical knowledge, 
the more probable opinion seems to be that which is usually entertained: 
viz., that each nerve-fibre is connected somewhere with a ganglionic 
Corpuscle which is to be regarded as its central termination or origin. 
I)r. Beale asserts that even in those ganglion-cells which appear either 
altogether destitute of processes, or unipolar, numerous fibres can be seen 
proceeding out of them if the proper reagents be used and very high powers 
employed. * 

The peripheral connections, or terminations of the nerve-fibres, are some¬ 
what more easy to ascertain, though even as to these a great difference exists 

* One of the most recent and most distinguished observers on this subject, Max Schultze, 
speaks thus: ‘ In the present state of our knowledge We are not in a position to assign its 
central origin to any'single primitive fibril of the nervous system, however certainly we may 
have discovered the peripheral terminations of a great part of them.’—Schultze, in Strieker's 
Handbwch, 186S, p. 134. 
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with respect to minute details. Thfey are usually and naturally studied in 
the sensory and motor nerves separately. 

Sensory nerves sometimes terminate in minute plexuses in the subcuta¬ 
neous or submucous areolar tissue. Dr. Sharpey says that he has seen the 
ultimate fibres of these minute plexuses come into close contact with the 
connective-tissue corpuscles, but has not been able to trace any distinct con¬ 
nection between them. Frey has lately described and figured a large number 
of microscopic ganglia on this submucous nervous plexus. Similar ganglia 
were long ago described by J. Muller in the corpora cavernosa, and they 
may apparently be met with in many other parts, as in Meissner’s plexus 
(fig- 376, p. 665). 

The white substance of Schwann and the tubular sheath usually dis¬ 
appear as the nerve approaches its termination, leaving only the axis- 
cylinder invested by its proper basement-membrane, on which nuclei can 
be seen at intervals, and in many cases the axis-cylinder itself breaks up 
into the primitive fibrils. In some parts, however, the libres appear to 
be enclosed up to their termination in a sheath which is either a prolonga¬ 
tion of the perineurium, or a continuation of the neurilemma. The differ¬ 
ences of opinion prevailing on the question of the ultimate distribution of 
the nerve-fibres depend on their extreme delicacy and the consequent great 
difficulty of following individual libres in continuity. Hence what some 
observers describe as a free end in which the nerve terminates, others 
regard as merely a bending of the fibre where it becomes lost to sight, or 
a spot where it is lost sight of in consequence of the power used being 
too low, or from difficulty in focussing. These ultimate fibres, it should 
be remembered, are structureless, and can therefore only be recognised 
positively as nervous by their continuity with a nerve of more complex 
structure. 

In the papillae of the skin, or mucous membrane, and on the surface of 
various membranes (conjunctiva, mesentery, &e.), three different kinds of 
terminal organs have been found connected with the nerves ; viz., the end- 
bulbs of Krause, the tactile corpuscles of Rudolph Wagner, and the Pacinian 
corpuscles. 

The end-bulbs of Krause are small capsules of connective tissue, in 
which nuclei can be detected by reagents, and in which one or more nerve- 
fibrils terminate either in a coiled plexiform mass or in a bulbous extremity. 
They have been described as occurring in the conjunctiva, the mucous 
membrane of the mouth, and the surface of the glans penis and glans clito- 
ridis.* * 

The tactile corpuscles of Wagner (fig. LI.) are described by him as oval¬ 
shaped btidies, made up of superimposed saccular laminae, presenting some 
resemblance to a miniature fir-cone, and he regarded them as directly con¬ 
cerned in the sense of touch. Kolliker considers that the central part of 
the papillae generally consists of a connective tissue more homogeneous than 
that of the outer part, surrounded by a sort of sheath of elastic fibres, and 
he believes that these corpuscles are merely a variety of this structure. The 
nerve-fibres, according to this observer, run up in a waving course to the 
corpuscle, not penetrating it, but forming two or three cqils round it, and 
finally join together in loops. 

* Krause, Die terminalen Korperchen, i860. Anatomische Untersuchurwen. i86r 
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These bodies are not found in all the papillae ; but from their existence 
in those parts in which the skin is highly sensitive, it is probable that they 
are specially concerned in the sense of touch, though their absence from the 
papillae of other tactile parts shows that they are not essential to this sense. 

The Pacinian corpuscles * (fig. LII.) are found in the human subject 
chiefly on the nerves of the fingers and toes, lying in the subcutaneous 
cellular tissue; but they have also been described by Rauber as connected 
with the nerves of the joints, and with the nerves lying between many of 


Fid. LI.—From tlie human subject, treated 
with acetic acid. Magnified V5° times. 



A. Sido view of a papilla of the hand. a. Cortiral layor. 
ft. Tactile oorpnncle, with transverse nuclei, c. 
Small nerve of the papilla, with neurilemma. d. 
Its two nervous fibres mnning with spiral coils 
uround the tactile corpuscle, e. Apparent termina¬ 
tion of one of those fibres, n. A tactile papilla seen 
from above, so as to show its transverse section, a. 
Cortical layer, ft. Nerve-fibre, c. Outer layer of the 
tactile body, with nuclei, d. Clear interior Hule 
atance. 


Fig. LII.—Pacinian corpuscle, with its 
system of capsules and central cavity. 



a. Arterial twig, ending in capillaries, which form 
loops In some of the intercapsular spaces, and one 
penetrates to the central capsule, b. The fibrous 
tissue of the stalk prolonged from the peri¬ 
neurium. n. Nerve -tube advuueiug to tbe 
central capsule, there losing its white substance, 
and stretching along the axis to the opposite end, 
where it is fixed by a tubercular enlargement. 


the muscles of the trunk and limbs. Each of these corpuscles is attached 
to and encloses the termination of a single nerve. The corpuscle, which is 
perfectly visible to the naked eye (and which can be most easily demon¬ 
strated in the mesentery of a cat), consists of a number of concentric layers 
of cellular tissue, between which Todd and Bowman have figured capillary 
vessels as running. The nerve, at its entrance into this body, parts with 
its white substance, and the axis-cylinder runs forwards in a kind of cavity in 
the centre of the corpuscle to terminate in a rounded end or knob, sometimes 
bifurcating previously, in which case each branch has a similar termination. 
Grandry, who has examined these corpuscles with very high magnifying 
powers, describes the axis-cylinder as exhibiting a very well-marked 
fibrillar structure, and the bulbous end as consisting of a mass of granules 
* Often called in German anatomical works ‘ corpuscles of Vuter.’ 
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into which the fibrils run, ( diverging as they approach it. The investing 
capsules are from thirty to sixty in number, the outer being more separated 
from each other, as if by a clear fluid, while the inner are closely applied 
together. Schultze calls attention to the striking resemblance in all essential 
particulars between these corpuscles and Krause’s end-bulb above described.* 

In the special organs the nerves end in various ways, which hitherto 
are not perfectly known. 

Hoyer and Cohnheim have described the nerves of the cornea as ter¬ 
minating in primitive fibrillae, which run between the cells forming the 
pavement-epithelium of that membrane, and end on its free surface. This, 
however, is doubted by Hulke,f who has only succeeded in tracing them as far 
as the middle tier of the epithelial cells. Schultze discovers in the olfactory 
mucous membrane, lying between the cells of its epithelium, spindle-shaped 
cells, each possessing a central and a peripheral process—the central process 
being, according to him, continuous with a primitive fibril of the olfactory 
nerve, and the peripheral process either ending on the free surface of the 
epithelium, as is the case in men, mammals, and fishes, or, as in some other 
animals, prolonged into a long stiff hair. These cells he has denominated 
* olfactory cells ’; and similar cells have been described by Axel Key, 
Schwalbe, and Loven, in the papillae circumvallatse of man, and the fungi¬ 
form papillae of the frog (‘ taste-cells ’). The fibres also of the optic nerve 
have, according to Schultze, a similar connection with the cells (‘ sight-cells ’) 
of the retina; and cells somewhat similar, and connected with processes 
that pass through the epithelium, are to be found on the nerve-fibrils of the 
auditory nerve, in the membranous labyrinth (‘ hearing-cells ’). 

The termination of the nerves in the hair-bulbs is probably to be found 
in the papillae at their root, as is also the case in the teeth. In glands, the 
nerves, according to Pfliiger, are connected with the caecal commencements 
of the gland-tubes—at least he has described this arrangement in the salivary 
glands, and thus he is led to regard the nuclei of these eeecal pouches as the 
terminations of the nerves. 

Motor nerves are to be traced either into unstriped or striped fibres. 

In the unstriped fibres it appears from the researches of Beale, Frank- 
enhauser, and Julius Arnold, that the ultimate fibrils of the nerves form 
plexuses at the junctions of whose branches small nuclear bodies are 
situated. These nuclei are regarded' by Arnold as the real terminations of 
the nerves ; for although he agrees with Frankenhiiuser in stating that the 
nervous filaments penetrate the muscular fibres, and enter into relation with 
the granular contents of the nuclei, he traces the filaments back again frdhi 
that point to the nuclei situated at the junctions of the nervous plexuses, in 
the connective tissue of the muscular fibres. 

In the voluntary muscles, Beale and Kolliker have described the rferve- 
fibres as terminating either in a plexiform arrangement, or (according to 
the latter author) sometimes in free ends between the muscular fibres 
external to the sarcolemma. Lately another method of termination, which 
had been formerly described, has received the support of numerous eminent 
authorities—viz., the * motorial end-plates ’ of Kiihne, or ‘ nerve-hillocks ' 
(nerve-tufts) of Doyere. 

* Strieker’s Htmdbuch, p. 123. 

t Lectures on the Histology of the Eye, at the Royal College of Surgeons, June 1869, 
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The latter author had described, more than^ thirty years ago, a connec¬ 
tion between the nervous and muscular fibres in some of the lower animals, 
consisting in an elevation at the point of junction of the two, where the 
sarcolemma of the muscular fibre became blended with the tubular mem¬ 
brane of the nerve. This has been since so far confirmed by subsequent 
researches that it seems well to figure, from the most recent author, Kiihne, 
what he supposes to be the termination of all motor nerves of voluntary 
muscles. The following is Kiilme’s description of the method of connec¬ 
tion : — 

‘ In all striped muscles the nerves terminate below the sarcolemma— 
the tubular membrane being blended with the sarcolemma. The white sub¬ 
stance accompanies the axis-cylinder as far as this point. The ending of 
the axis-cylinder always represents an expansion with a considerably in- 

Fjg. L 1 II.—Muscular fibres of Laccrta vin'dis with the terminations of nerves. 




o. Seen in profile, p i*. T1i« nerve-ond platen, as. The \ imu of the plate, consisting of a granular mass with nuclei. 
6. The same as seen in looking at a perfectly fresh fibre, the nervous ends being probably still excitable. (The 
forms of the variously divided plate can hardly be? represented in a woodcut by sufficiently ddfcate and pale contours 
to reproduce correctly what is seen in nature.) e. The same as seen two hours after death from poisoning by 
curare. 

creased surface, and this is constantly formed by its branching out on a flat 
plate. This nerve-end plate is sometimes more like a membrane, at others 
like a system of fibres. In most cases the plate rests upon a base of 
granules and finely granular protoplasm ; in other cases there is no such 
support, and the nerve-plates then possess the so-called nerve-end bulbs. 
The ends of the nerves never penetrate the interior of the contractile 
cylinder, nor does the plate ever embrace the whole circumference of the 
cylinder. Short muscular fibres generally have only one nerve-end, while 
longer fibres have several.’ . 

It is right, however, to state that the most eminent English authority 
on this subject entirely denies the description above given, and explains the 
appearances, figured by Kiihne and others, in a different manner. In a very 
interesting paper by Dr. Beale, published in 1867,* he endeavours to show 
that the nerve-hillocks of Doyere are merely accidental elevations produced 
by the sarcolemma being drawn up in a cone, as the nerve which is attached 
to it is stretched by the manipulation of the observer ; and with reference 
to the end-plates of Kiihne, he. asserts that by his own method of examina- 

* On Anatomical Controversy. Beale‘s Archives, iv. 161. 
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tion lie is able to follow the nerve-fibrils mueli beyond the point at which 
that author describes them as terminating. The appearance of their pene¬ 
trating the sarcolemma he regards as an optical illusion, and the nuclei 
shown in the above figures are, according to him, situated outside of 
the muscular fibres on the point of junction of the fibrils which form the 
intricate and extensive plexus in which the nerves terminate, so that the 


Fin. LIV.—Terminations of motor nerves, according to Beale. 



i. Nerve-tuft on tlic sarcolemma of a muscular fibre ; chameleon. Nerve-filiree arc seen passing out of an Well ns Into 
the tuft. 2. Nerve-fibres distributed to elementary muscular fibres ; chameleon, x 3000, and reduced half. This 
is a very simple form of ‘nerve-tuft’ clearly external to the sarcolemma. 3. The intimate structure of a very 
simple ‘ nerve-tnft ' on a muscular fibre of the chameleon. It will he observed that the nerve-fibres are continuous 
throughout, and that the whole in on the surface of the sarcolemma, x jooo. This * nerve-tuft ’ is, as it were, but a 
conipoumknetwork. 

nerves nowhere terminate in free ends, nor at any definite part of the fibre; 
but, on the contrary, surround every point of the latter with a very close 
interlacement. 

By the kindness of Dr. Beale we are enabled to reproduce some of the 
figures representing preparations which he exhibited to the British Medical 
Association at Oxford in 1868, in illustration of this view. 
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THE VASCULAR SYSTEM. 


Pig. LV.- Transverse section through a 
small artery and vein of the mucous 
membrane of the epiglottis of a child. 
Magnified about 350 diameters. (Klein 
and Noble Smith.) 


The Vascular System, exclusive of its central organ, the Heart, is 
divided into four classes of vessels—the Arteries, Capillaries, Veins, and 
Lymphatics—the minute structure of which we will now proceed briefly to 
describe, referring the reader to the body of the work for all that is neces¬ 
sary in the details of their ordinary anatomy. 

Structure, of Arteries. —The arteries are composed of three coats -internal 
serous, or epithelial coat ( tunica intima 
of Kolliker), middle fibrous or circular 
coat, and external cellular coat, or tunica 
adventitia. 

The two inner coats together are very 
easily separated from the external, as by 
the ordinary operation of tying a ligature 
on the artery. If a fine string be tied 
forcibly upon an artery, either before 
or after death, and then taken off, the 
external coat will be found uninjured, 
but the internal coats are divided in the 
track of the ligature, and can easily be 
further dissected from the outer coat. 

The inner coat can be separated from 
the middle by a little maceration. 

The inner coat consists of— 1. A 
layer of pavement-epithelium, the cells 
of which are polygonal, oval, or fusi¬ 
form, and have very distinct nuclei. This 
epithelium, or endothelium, as it is now 
more commonly called, is brought into 
view most distinctly by staining with 
nitrate of silver. 2. A layer of branched 
connective-tissue cells. 3. A layer of 
longitudinal elastic fibres, in which, 
under the microscope, small elongated 
apertures are seen, and which was there¬ 
fore called by Henle the fenestrated 
membrane. This layer is marked with 
numerous reticulations: it is perfectly 
Bmooth when the artery is distended ; 
but when empty, presents longitudinal and transverse folds. The fenes¬ 
trated membrane can often be separated into more than one layer. 

In arteries of less than a line in diameter the internal coat consists of 
these three layers, as above described; but in middle-sized arteries the 
single layer of cells is replace4 by longitudinal bundles of connective tissue, 
and .between them branched connective-tissue corpuscles, the processes of 
which communicate with each other. In the largest arteries the inner 
coat is usually much thickened, especially in the aorta; and consists of a 
homogeneous substance, occasionally striated or fibrillated, traversed by 



A. Artery showing the nucleated endothelium, r, 
which lines it: the vessel being contracted, the 
endothelial cells appear very thick. Underneath 
the endothelium is the wavy elastic intima. The 
chief part of the wall of the vessel is occupied 
by the circular muscle-coat m: the staff-shaped 
nuclei of the muscle-cells are well seen. Outside 
this is a, part of the adventitia. This is composed 
of bundles of connective-tissue fibres, shown in 
section, with the nuclei of the connective-tissue 
corpuscles. The adventitia gradually merges into 
the surrounding connective tissue. V. Vein show¬ 
ing a thin endothelial membrane, e, raised acci¬ 
dentally from the intima, which on account of its 
delicacy is seen as a mere line on the media m. 
This latter is oomposod of a few circular unstriped 
muscle-cells, a. The adventitia, similar in structure 
to that of an artery. 
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longitudinal elastic networks which are very fine in tliQ lamellae immediately 
beneath the epithelium, but increase in thickness from within outwards. 
The internal and middle coats are separated by either a dense elastic 
reticulated coat, or a true fenestrated membrane. 

The middle coat is distinguished from the inner by its colour, and by 
the transverse arrangement of its fibres, in contradistinction to the longi¬ 
tudinal direction of those of the inner coat. In the largest arteries this 
coat is of great thickness, of a yellow colour, and highly elastic; it 
diminishes in thickness and becomes redder in colour as the arteries 
become smaller; becomes very thin, and finally disappears. In small 
arteries this coat is purely muscular, consisting of muscular fibre-cells 
(fig. XXXV.), united to form lamella? which vary in number according to 
the size of the artery, the very small arteries having only a single layer. 


Fig. LVL. 



An artery front the mesentery of a child, 'ofo'", and h, vein, ■067"' in diameter, treated with arctic acid and magnified 
350 times, a. Tunica adventitia, with elongated nuclei, p. Nuclei of the. contractile fibre-cells of the tunica 
media, seen partly from tlie surface, partly apparent in transverse suction, y. Nuclei of the epithelial cells. S. 
Elastic longitudinal fibrous coat. 


and those not larger than ,' 0 of a line in diameter, three or four layers. 
In arteries of medium size this coat becomes thicker in proportion to the 
size of the vessel; its layers of muscular tissue are more numerous, and 
intermixed with numerous fine elastic fibres which unite to form bro&d- 
meshed networks. In the larger vessels, as the femoral, superior mesen¬ 
teric, coiliac axis, external iliac, brachial, and popliteal arteries, the elastic 
fibres unite to form lamellae, which alternate with the layers of muscular 
fibre. In the largest arteries the muscular tissue is only slightly de¬ 
veloped, and formB about one-third or one-fourth of the whole substance 
of the middle coat; this is especially the case in the aorta, and trunk of 
the pulmonary artery, in which the individual cells of the muscular layer 
are imperfectly formed; while in the carotid, axillary, iliac, and subclayian 
arteries the muscular tissue of the middle coat is more developed. The 
elastic lamellae are well marked, may amount to fifty or sixty in number, 
and alternate regularly with the layers of muscular fibre. They are most 
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distinct, and arrange^ with great regularity, in the abdominal aorta, inno¬ 
minate artery, and common carotid. 

The external coat consists mainly of connective tissue, and contains 
elastic fibres in all but the smallest arteries. In the largest vessels the 
external coat is relatively thin ; but in small arteries it is as thick, or 
thicker than the middle coat. In arteries of the medium size, and above 
it, the external coat is formed of two layers, the outer of which consists of 
connective tissue, containing an irregular elastic network, while the inner 
is composed of elastic tissue only. The inner elastic layer is very distinct 
in the carotid, femoral, brachial, profunda, mesenteric and ceeliac axis, the 
elastic fibres being often arranged in lamellre. In the smaller arteries, the 
former layer of mixed connective tissue and elastic fibres composes the 
whole of the external tunic ; while in the smallest arteries, just above the 
capillaries, the elastic fibres are wanting, and the connective tissue of which 
the coat is composed becomes more homogeneous the nearer it approaches 
the capillaries, and is gradually reduced to a thin membranous envelope, 
which finally disappears. 

Some arteries have extremely thin coats in proportion to their size; 
this is especially the case in those situated in the cavity of the cranium 
and spinal canal, the difference depending on the greater thinness of the 
external and middle coats. 

The arteries, in their distribution throughout the body, are included 
in a thin fibro-areolar investment, which forms what is called their 
sheath. In the limbs, this is usually formed by a prolongation of the 
deep fascia; in the upper part of the thigli it consists of a continuation 
downwards of the transversalis and iliac fasciae of the abdomen; in 
the neck, of a prolongation of the deep cervical fascia. The included 
vessel is loosely connected with its sheath by a delicate, areolar tissue; 
and the sheath usually encloses the accompanying veins, and some¬ 
times a nerve. Borne arteries, as those in the cranium, are not included 
in sheaths. 

. All the larger arteries are supplied with blood-vessels like the other 
organs of the body ; they are called rasa rasorum. These nutrient vessels 
arise from a branch of the artery or from a neighbouring vessel, at some 
considerable distance from the point at which they are distributed; they 
ramify in the loose areolar tissue connecting the artery with its sheath, and 
are distributed to the external and middle coats, and, according to Arnold 
and others, supply the internal coat. Minute veins serve to return the 
blbod from these vessels ; they empty themselves into the vena; comites in 
connection with the artery. 

Arteries are also provided with nerves, which are derived chiefly from 
the sympathetic, but partly from the cerehro-spinal system. They form 
intricate plexuses upon the surfaces of the larger trunks, the smaller 
branches being usually accompanied by single filaments. Microscopists 
are not absolutely agreed as to the mode of termination of the vascular 
(or vaso-motor) nerves. Frey, following Arnold, has figured an intricate 
plexjis of simple fibres ramifying among the muscular fibre-cells of an 
artery in the frog, and I)r. Beale has described minute ganglia seated on 
the ultimate fibres. According to Kolliker, the majority of the arteries 
of the brain and spinal cord, those of the choroid and of the placenta, as 
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well as many arteries of muscles, glands, and membranes, are unprovided 
with nerves. 

The Capillaries .—The smaller arterial branches (excepting those of the 
eavemoUB structures of the sexual organs, of the spleen, and in the uterine 
placenta) terminate in a network of vessels which pervade nearly every tissue 
of the body. These vessels, from their minute size, are termed capillaries 
(■ capillvs , ‘ a hair ’). They are interposed between the smallest branches of the 
arteries and the commencing veins, constituting a network, the branches of 
which maintain the same diameter throughout, the meshes of the network 
being more uniform in shape and size than those formed by the anastomoses 
of the small arteries and veins. 

The diameter of the capillaries varies in the different tissues of the body, 
their usual size being about ( f (Vo of an inch. The smallest are those of 
the brain, and the mucous membrane of the intestines; the largest, those 
of the skin, and the marrow of bones, where they are stated to be as large 
as , L> ' oT) of an inch. 

The form of the capillary net varies in the different tissues, the meshes 
being generally rounded or elongated. The rounded form of mesh is most 
common, and prevails where there is a dense network, as in the lungs, in 
most glands and mucous membranes, and in the cutis; here the meshes 
are more or less angular, sometimes nearly quadrangular, or polygonal; 
more frequently, irregular. Elane/ated meshes are observed in the bundles 
of fibres and tubes composing muscles and nerves, the meshes being usually 
of a parallelogram form, the long axis of the mcsli running parallel with 
the long axis of the nerve or fibre. Sometimes the capillaries have a 
looped’ arrangement, a single vessel projecting from the common network, 
and returning after forming one or more loops, as in the papillfe of the 
tongue and skin. 

The number of the capillaries, and the size of the meshes, determine 
the degree of vascularity of a part. The closest network, and the smallest 
interspaces, are found in the lungs and in the choroid coat of the eye. In 
the liver and lung the interspaces are smaller than the capillary vessels 
themselves. In the kidney, in the conjunctiva, and in the cutis the inter¬ 
spaces are from three to four times as large as the capillaries which form 
them ; and in the brain from eight to ten times as large as the capillaries 
in their long diameter, and from four to six times as large in their trans¬ 
verse diameter. In the cellular coat of the arteries the width of the 
meshes is ten times that of the capillary vessels. As a general rule, the 
more active the function of an organ is, the closer is its capillary net, and 
the larger its supply of blood, the network being very narrow in all growing 
parts, incthe glands, and in the mucous membranes; wider in bones and 
ligaments, which are comparatively inactive; and nearly altogether absent 
in tendons and cartilages, in which very little organic change occurs after 
their formation. 

Structure .—The walls of the capillaries consist of a fine, transparent 
epithelial layer, composed of cells joined edge to edge by an interstitial 
cement-substance, and continuous with the endothelial cells which line the 
arteries and veins. When stained with nitrate of silver,, the edges which 
bound the epithelial cells are brought intowiew (fig. LVII.). Those cells 
are of large size, and of an irregular polygonal or fusiform shape, each con- 
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taining an oval nucleus, which maybe brought into view by carmine or 
logwood. Between their edges, at various*points of their meeting, roundish 
dark spots are sometimes seen, which have been described as stomata, and 
have been believed to be the mechanism by which fluid transudes from and 
possibly into the vessel. But this view, though probable, is not universally 
accepted. 

In many situations a delicate sheath or envelope of fine connective 
tissue is found around the simple capillary tube, particularly in the larger 
ones; and in other places, especially in the glands, the capillaries are 
invested with retiform lymphatic tissue. 

In tlie largest capillaries (which ought perhaps to be described rather as 
the smallest arteries) traces of an epithelial lining and of circular transverse 
fibres are to be seen. 


Fig. LVII.—Capillaries from 
the mesentery of a guinea- 
pig after treatment with 
solution ol" nitrate of silver. 



Fig. LV 1 II.—Finest vessels on the arterial side. From 
the human brain. Magnified 300 times. 



T a. Colls, b. Tin’ll' nuclei. 


t. Smallest artery. 2. Transition vessel. 3. Coarser capillaries. 4. Finer 
capillaries. Structureless membrane still with some nuclei, repre¬ 
sentative of the tunica adventitia, b. Nuclei of the muscular flbre- 
cells, c. Nuclei within the small artery, perhaps appertaining to an 
epithelium, d. Nuclei in the transition vessels. 


Veins are composed of three coats—^internal, middle, and external—as 
the arteries are; and these coats are, with the necessary modifications, 
analogous to the coats of the arteries—the internal being the epithelial, the 
middle the fibrous, and the external the connective or areolar. The mpin 
difference between the veins and the arteries is in the comparative weakness 
of the middle coat of the former; and to this it is due that the veins do 
not stand open when divided, as the arteries do; and that they are passive 
rather than active organs of the circulation. 

In the veins immediately above the capillaries the three coats are hardly 
to be distinguished. The epithelium iB supported on an outer membrane, 
separable into two layers, the outer of which is the thicker, and consists of 
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& delicate nucleated membrane (adventitia), while the inner is composed of a 
network of longitudinal elastic fibres (intima). In the veins next above these 
in size (one-fifth of a line, according to Kolliker) a muscular layer and a layer 
of circular fibres can be traced, forming the middle coat, while the elastic and 
connective elements of the outer coat become more distinctly perceptible. 

In the middle-sized veins the typical structure of these vessels becomes 
clear. The epithelium is of the same character as in the arteries, but its 
cells are more oval, less fusiform. It is supported by a connective-tissue 
layer, consisting of a delicate network of branched cells, and external to this 
is .a layer of elastic fibrous tissue. This constitutes the internal coat. The 
middle coat is composed of a thick inner layer of connective tissue with 
elastic fibres, having intermixed in some veins a transverse layer of 
muscular fibres; and an outer layer consisting of longitudinal elastic 
lamellte, varying from five to ten in number, alternating with layers of 
transverse muscular fibres and connective tissue, which resembles some¬ 
what in structure the middle coat of large arteries. The outer coat is similar 
in all essential respects to that of the arteries. In the large veins, as in 
the commencement of the vena port®, in the upper part of the abdominal 
portion of the inferior vena cava, and in the large hepatic trunks within 
the liver, the middle coat is thick, and its structure similar to that of the 
middle coat in medium-sized veins ; but its muscular tissue is scanty, and 
the longitudinal elastic network less distinctly lamellated. The muscular 
tissue of this coat is best marked in the splenic and portal veins ; it is 
absent in certain parts of the vena cava below the liver, and wanting in the 
subclavian vein and terminal parts of the two cav®. 

In the largest veins the outer coat is from two to five times thicker 
than the middle coat, and contains a large number of longitudinal mus¬ 
cular fibres. This is most distinct in the hepatic part of the inferior 
"vena cava, and at the termination of this vein in the heart ; in the trunks 
of the hepatic veins; in all the large trunks of the vena port®; in 
the splenic, superior mesenteric, external iliac, renal, and azygos veins. 
Where the middle coat is absent, this muscular layer extends as far as the 
inner coat. In the renal and portal veins it extends through the whole 
thickness of the outer coat; but in the other veins mentioned a layer of 
connective and elastic tissues is found external to the muscular fibres. 
All the large veins which open into the heart are covered for a short distance 
with a layer of striped muscular tissue continued on to them from the heart. 

Muscular tissue is wanting in the veins—i. Of the maternal part of the 
placdnta. 2. In most of the cerebral veins and sinuses of the dura mater. 

3. In the veins of the retina. 4. In the veins of the cancellous tissue of 
bones. 5. *In the venous spaces of the corpora cavernosa. The veins of 
the above-mentioned parts consist of an internal epithelial lining, supported 
on 01m or more layers of areolar tissue. 

Most veins are provided with valves, which serve to prevent the reflux 
of the blood. They are formed by a reduplication of the inner and part 
of the middle coat, and consist of connective tissue and elastic fibres 
covered on both surfaces by epithelium; their form is semilunar. They 
are attached by their convex edge to the wall of the veil); the concave 
margin is free, directed in the course of the venous current, and lies in 
close apposition with the wall of the vein as long as the current of blood 
. f * 
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takes its natural course; if, however, any regurgitation takes place, the 
valves become distended, their opposed edges are brought into contact, 
and the current is. intercepted. Most commonly two such valves are 
found placed opposite one another, more especially in the smaller veins, 
■or in the larger trunks at the point where' they are joined by small 
branches; occasionally there are three, and 'sometimes only one. The 
wall of the vein immediately above the point of attachment of each seg¬ 
ment of the valve is expanded into a pouch or sinus, which gives to the 
vessel, when injected or distended with blood, a knotted appearance. 
The valves are very numerous in the veins of the extremities, especially 
of the lower extremities, these vessels having to conduct the blood against 
the force of gravity. They are absent in the very small veins, also in the 
venae cavae, the hepatic vein, portal vein and its branches, the renal, 
uterine, and ovarian veins. A few valves are found in the spermatic 
veins, and one also at their point of junction with the renal vein and 
inferior cava in both sexes. The cerebral and spinal veins, the veins of 
the cancellated tissue of bone, the pulmonary veins, and the umbilical vein 
and its branches, are also destitute of valves. They are occasionally found, 
few in number, in the venae azygos and intercostal veins. 

The veins are supplied with nutrient vessels, rasa rasa rum, like the 
arteries. Nerves also are distributed to them in the same manner as to the 
arteries, but in much less abundance. 

The lymphatic vessels, like arteries and veins, are composed of three 
coats. The internal is an epithelial and elastic coat. It is thin, trans¬ 
parent, slightly elastic, and ruptures sooner than the other coats. It is 
composed of a layer of elongated epithelial cells, supported on a simple 
network of elastic fibres. The middle coat is composed of smooth 
muscular and fine elastic fibres, disposed in a transverse direction. The 
external, or areolar-fibrous coat, consists of filaments of areolar tissue, 
intermixed with smooth muscular fibres, longitudinally or obliquely dis¬ 
posed. It forms a protective covering to the other coats, and serves to 
connect the vessel with the neighbouring structures. The thoracic duct 
(fig. LIX.) is a somewhat more complex structure than the other lym¬ 
phatics ; it presents a distinct sub-epithelial layer of branched corpuscles 
similar to that found in the arteries, and in the middle coat is a layer of 
connective tissue, with its fibres arranged longitudinally. 

The lymphatics are supplied by nutrient vessels, which are distributed 
to their outer and middle coats ; but no nerves have at present been traced 
into them. 

The lymphatics are very generally provided with valves, which assist 
materially in effecting the circulation of the fluid they contain. These 
valves are formed of a thin layer of fibrous tissue, lined on both surfaces 
with scaly epithelium. Their form is semilunar; they are attached by 
their convex edge to the sides of the vessel, the concave edge being free, 
and directed along the course of the contained current. Usually, two such 
valves, of equal size, are found opposite one another; but occasionally 
exceptions occur, especially at or near the anastomoses of lymphatic vessels. 
Thus one valve may be of very rudimentary size, and the other increased 
in proportion. In other cases the semilunar flaps have been found 
directed transversely across the vessel, instead of obliquely, so as to impede 
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the circulation in both directions, but not to completely arrest it in either; 
or the semilunar flaps, taking the same direction, have been found 
united on one side, so as to form, by their union, a ^transverse septum, 
having a partial transverse slit; and sometimes the flap is constituted of a 
circular fold, attached to the entire circumference of the vessel, and having 
in its centre a circular or elliptical aperture, like the ileo-csecal valve. 

The valves in the lymphatic vessels are placed at much shorter intervals 
than in the veins. They are most numerous near the lymphatic glands, 
and they are found more frequently in the lymphatics of the neck and 
upper extremity than in the lower. The wall of the lymphatics, imme¬ 
diately above the point of attachment of each segment of a valve, 
is expanded into a pouch or sinus, 
which gives to these vessels, when 
distended, the knotted or beaded 
appearance which they present. 

Valves are. wanting in the vessels 
composing the plexiform network 
in which the lymphatics usually 
originate on the surface of the 
body. 

Km. LIX. — Transverse section through 
the coats of the thoracic duct of man. 

Magnified 30 times. 


a. Epithelium, striated lamella', and inner elastic cost. 

6. Longitudinal connective tissue of the middle el Kit. 

«*. Transverse muscles of the same. d. Tunica 
adventitia, with e, the longitudinal muscular fibres. 

The finest visible lymphatic 
vessels form a plexiform network in 
the subcutaneous and submucous 
tissues, and this is properly regarded 
as one method of their commencement. But the lymphatics have also other 
modes of origin, for the intestinal lacteals commence by closed extremities 
(fig. 364, p. 655), and it seems now to be conclusively proved that the serous 
membranes present stomata, or openings between the epithelial cells (fig. 
LX.), by which there is an open communication with the lymphatic system, 
and through which the lymph is thought to be pumped by the alternate 
dilatation and contraction of the serous surface, due to the movements of 
respiration and circulation.* Von Recklinghausen was the first to observe 
the passage of milk and other coloured fluids through these stomata on the 
peritoneal surface of the central tendon of the diaphragm.f 

* The resemblance between lymph and serum led Hewaon long ago to regard the serous 
cavities as sacs into which the lymphatics open. These recent microscopic discoveries con¬ 
firm this opinion in a very interesting manner, 
t For a fuller account see Klein, ‘ Anatomy of the Lymphatic System,’ Atlas of Histology . 
• fa 



Fig. LX. 



1. Epithelium from the under surface of the. centrum 
trmlineum of the rabbit, a. Pores. 2. Epithelium 
of the mediastinum of the dog. a. Pores. 3. Section 
through the pleura of the same animal, b. Erco 
orifices of short lateral passages of the lymph* 
canals (copied from Ludwig, Schweigger-Seydcl, and 
Dybkowsky). 
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Again, the lymphoid or retiform tissue which is found in various 
organs, and in some, as in the spleen, surrounds the minute blood-vessels 
with a kind of sheath, forms another and a very extensive mode of origin 
of lymphatics, whether the meshes of this retiform tissue pass directly 
into the minute lymphatic plexus, or whether the latter is regarded as 
closed, so that the fluid in the retiform tissue has to pass by osmosis into 
the lymphatic vessel, which certainly seems to bo the case in the intes¬ 
tinal villi. As the retiform tissue is also in very similar relation to the 
terminal capillaries, there is here a free method of communication between 
the blood-vessels and lymphatics, though the direct continuity of their 
tubes by vascular anastomosis can nowhere be proved to exist, as far as 
has been shown at present. The lymph-sinuses or lymph-paths of the 
lymphatic glands may be re garded as another mode of origin of lymphatics, 
or as a modification of die a bove-mentioned origin in retiform tissue. 

Closely corresponding to, or identical with, this retiform tissue is the 
system of interfascicular spaces in the connective tissue, with the branched 
corpuscles lying in those spaces ; 


and Klein lias described and 
figured a direct communication 
between these spaces and the 
lymphatic vessels (‘ Atlas of 
Histology,’ pi. viii. fig. xiv.) 

There is no satisfactory evi¬ 
dence to prove that any natural 
communication exists between the 
lymphatics of glandular organs 
and the ducts of those organs. 


Fik. LXI.— Section of small lymphatic gland’ 
half diagram matically given, with the course of 
the lymph. 



Lymphatic glands are small 
oval or bean-shaped bodies, which 
generally present on one side a 
slight depression, the hilnm, 

through which the blood-vessels «■ The envelops. b. Septa between trio follicles or alveoli of 

. the cortical part., r. System of sepia of the medullary por- 

enter and leave the interior. non, down to the hiium. <t. The foiiicios. r. nrmph-tnhes 

„ , of the medullary mass, f. Different lymphatic streams 

The efferent lymphatic vessel also Which surround the lolllcl™, and flow thronirh the inter. 

’ stieos of the medullary portion, g. Confluence of these 

emerges from tile glftlld at tills passing through the offereut vessel, h, at the hiium. 

spot, while the afferent vessels 

enter the organ at different parts of the periphery. On section, a lymphatic 
gland displays two different structures : an external, of lighter colour—the 
cortical ; and an internal, darker—the medullary. The cortical structure 
does not form a complete investment, but is deficient at the hiium, where 
the medullary portion reaches the surface of the gland; so that the efferent 
vessel is derived directly from the medullary structure, while the afferent 
vessels empty themselves into the cortical substance. 


Lymphatic glands consist of (1) a fibrous envelope, or capsule, from which 
a framework of processes ( trabecula >) proceed inwards, dividing the gland into 
open spaces ( alreoli ), freely communicating with each other ; (2) a large 
quantity of retiform connective tissue occupying these spaces; (8) a free 
supply of blood-vessels, which are -supported on the trabeculae; and (4) the 
afferent and efferent lymphatics. Little is known of the nerves, though 
Kdliiker describes some fine nervous filaments passing into the hiium. 
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The capsule is composed of a layer of connective tissue, and from its in¬ 
ternal surface are given off a number of membranous septa, which pass in¬ 
wards towards the centre of the gland, and divide the outer part of its 
interior into a number of oval compartments, or alceoli (fig. LXI.) This is the 
cortical portion of the gland. After having penetrated into the gland for 
some distance, these septa break up into a number of trabeculfe, which 
anastomose to interlace with each other in all directions, forming in the 
central part of the gland a number of intercommunicating spaces, also 
called alceoli. This is the medullary portion of the gland, and the spaces 
or alveoli in it not only freely communicate with each other, but also with 
the alveoli of the cortical portion. 


Fit; . LXIT.—Follicle from a lymphatic gland of the 
dog, in vertical section. 



a. Reticular gustentaeuliir substance of tlio more external portion, 
ft, of the more internal, ami c , of the most external and most 
finely webbed part on the surface of the follicle, d. Origin of a 
large lyinph-tnbe. e. Of a smaller one. f. Capsule, y. Septa, 
Vas afferens. t. Investing space of the follicle, with its 
retinaciila. k. One of the divisions of the septa. II. Attachment 
of the lymph.tabes to the septa. 


Ftq. LX III.—From the medul¬ 
lary substance of an inguinal 
gland of the ox (after His). 



a. Lymph -tube, with its complicated 
system of vessels. ft. Ketinaculn 
stretched between the tube and the 
septa, c. Portion of another lymph- 
tube. d. Septa. 


Tn those alveoli or spaces is contained the proper gland-substance or 
lymphoid tissue. The gland-pulp does not, however, completely fill the 
alveolar spaces, but leaves between its outer margin and the trabecula? 
forming the alveoli a channel or space of nearly uniform width throughout. * 
This is termed the lymph-path or lympli-sinvs. Running across it are a 
number of trabeculfe of retiform connective tissue, which appear to serve 
the purpose of maintaining the gland-pulp in the centre of the space in 
its proper position. 

On account of the peculiar arrangement of the framework of the organ, 
the gland-pulp in the cortical portion is disposed in the form of nodules, 
and in the medullary part in the form of rounded cords. It consists of 
ordinary lymphoid tissue, being made up of a delicate reticulum of retiform 
tissue, the meshes of which are closely packed with lymph-corpuscles, and 
traversed by a plexus of capillary blood-vessels. 

The afferent vessels, as above stated, enter at all parts of the periphery 
of the gland,' and after branching and forming a dense' plexus in .the 
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substance of the capsule, open into the lymph-sinuses of the cortical part. 
In doing this they lose all their coats except their endothelial lining, which 
is continuous with a layer of epithelial cells lining the lymph-pathS. In 
like manner the efferent vessel commences from the lymph-sinuses of the 
medullary portion. The 
stream of lymph carried 
to the gland by the 
efferent vessel would 
thus pass through the 
plexus in the capsule to 
the lymph-paths of the 
cortical portion, where 
it would be exposed to 
the action of the gland* 
pulp ; flowing through 
these it would enter the 
paths or sinuses of the 
medullary portion, and 
finally emerge from the 
liilum by means of the 
efferent vessel. The arteries of the gland enter at the hilura, and either pass 
at once to the gland-pulp, to break up into a capillary plexus, or else run 
along the trabeculae partly to supply them, and partly running across the 
lymph-paths, to assist, in forming the capillary plexus of the gland-pulp. 
From this plexus the veins commence, and emerge from the organ at the same 
place as that at which the artery enters. 


Fig. LXIV.—Section of lymphatic gland tissue. 



a. Trahrculi**. h. Small artery in Mitatauce ot same, **. Lymph-paths, d. 
Lymph-corpuscles, e. Capillary plexus. 


THE SKIN AND ITS APPENDAGES. 

The Skin is the principal seat of the sense of touch, and may he 
regarded as a covering for the protection of the deeper tissues ; it is also an 
important excretory and absorbing organ. It consists of two layers, the 
derma or cutis vera, and the epidermis or cuticle. On the surface of the 
former layer are the sensitive papilla;; and within, or embedded beneath it, 
are the sweat-glands, hair-follicles, and sebaceous glands. 

The derma, or true sl;in, is tough, flexible, and highly elastic, in order to 
defend the internal parts from violence. It consists of flbro-areolar tissue, 
intermixed with numerous blood-vessels, lymphatics, and nerves. The 
fibre-areolar tissue forms the framework of the cutis, and is differently 
arranged in different parts, so that it is usual to describe it as consisting of 
two layers; the deeper layer or corium, and the superficial or papillary 
layer. 

The con it m consists of strong interlacing fibrous hands, composed chiefly 
of the white variety of fibrous tissue; but containing, also, some fibres of 
the .yellow elastic tissue, which vary in amount in different parts. Towards 
the attached surface the fasciculi are large and coarse, and the areolae 
which are left by their interlacement are large, and occupied by adipose 
tissue and the sweat-glands. This element of the skin becomes gradually 
blended with the subcutaneous areolar tissue. Towards the free surface 
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the fasciculi are much finer, and their mode of interlacing close and 
intricate. 

The corium varies in thickness, from a quarter of a line to a line and a 
half, in different parts of the body. Thus it is thicker in the regions ex¬ 
posed to pressure, as the palm of the hand and sole of the foot; thicker on 
the posterior aspect of the body than the front; and on the outer than 
the inner side of the limbs. In the eyelids, scrotum, and penis it is ex¬ 
ceedingly thin and delicate. The skin generally is thicker in the male than 
in the female, and in the adult than in the child. 

The areohe are occupied by adipose tissue, hair-follicles, and the sudo¬ 
riferous and sebaceous glands; they are the channels by which the vessels 
and nerves are distributed to the more superficial strata of the corium, and 

to the papillary layer. 

Fig. LXV.—A Sectional View of tbe Skin (magnified). >» Unstriped muscular 

fibres are found in the 
superficial layers of the 
corium, wherever hairs 
are found; and in the 
subcutaneous areolar 
tissue of the scrotum, 
penis, perinamm, and 
arcolse of the nipples. 
In the latter situations 
the fibres are arranged 
in bands, closely reticu¬ 
lated, and disposed in 
superimposed lantin;e. 

The pupillary layer 
is situated upon the free 
surface of the corium ; 
it consists of numerous 
small, highly sensitive, 
and vascular emin¬ 
ences, the papillae, 
which rise perpendicu¬ 
larly from its surface, 
and form the essential 
element of the organ of, 
touch. The papillae are 
conical-shaped emin¬ 
ences, having a round or blunted extremity, occasionally divided into two or 
more parts, and connected by their base with the free surface of the corium. 
Their average length is about T ,Voth of an inch, and they measure at their 
base about ¥ -J-^th of an inch in diameter. On the general surface of the 
body, more especially in those parts which are endowed with slight sensi¬ 
bility, they are few in number, short, exceedingly minute, and irregularly 
scattered over the surface ; but in other situations, as upon the palmar 
surface of the hands and fingers, upon the plantar surface of the feet and 
toes, and around the nipple, they are long, of large size, closely aggregated 
together, and arranged in parallel curved lines, forming the elevated ridges 
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seen on the free surface of the epidermis. In these ridges the larger 
papillie are arranged in a double row, with smaller papillae between them; 
and these rows are subdivided into small square-shaped masses by short 
transverse furrows, regularly disposed, in the centre of each of which is the 
minute orifice of the duct of a sweat-gland. No papillae exist in the grooves 
between the ridges. In structure the papillae resemble the superficial 
layer of the cutis, consisting of very small and closely interlacing bundles 
of fibro-areolar tissue. The smaller papillae contain a single capillary loop ; 
but in the larger the vessels are convoluted to a greater or less degree ; each 
papilla also contains one or more nerve-fibres, but the mode in which these 
terminate is uncertain. In those parts in which the sense of touch is 
highly developed, as in the lips and palm of the hand, the nerve-fibres are 
connected with the ‘ tactile corpuscles.’ Kolliker considers that the central 
part of the papilla? generally consists of a connective tissue more homo¬ 
geneous than that of the outer part, surrounded by a sort of sheath of 

Fro. LXVI.—Microscopic section of akin, showing the, epidermis and derma: a hair in its 
follicle : the erector pili nmacle : aebaccoua and sudoriferous glands. 



elastic fibres, and he believes that these corpuscles are merely a variety of 
this structure. The corpuscles, and tlieir connection with the nerves, have 
been described above (p. lxxxvii). 

The epidermis, or cuticle (scarf-skin), is an epithelial structure, accurately 
moulded on the papillary layers of the derma. It forms a defensive covering 
to the surface of the true skin, and limits the evaporation of watery vapour, 
from its free surface. It varies in thickness in different parts. Where it 
is exposed to pressure and the influence of the atmosphere, as upon the 
palms of the hands and soles of the feet, it is thick, hard, and horny in 
texture ; whilst that which lies in contact with the rest of the body is soft 
and cellular in structure. The deeper and softer layers have been called the 
rate mvrosum, the term rete being used from the deepest layer presenting, 
when isolated, numerous depressions, or complete apertures, which have been 
occupied by the projecting papilla;. 

The free surface of the epidermis is marked by a network of linear 
furrows of variable size, marking out the surface into a number of spaces 
of polygonal or lozenge-shaped form. Some of these furrows are large, as 
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opposite the flexures of the joints, and correspond to the folds in the derma 
produced by their movements. In other situations, as upon the back of the 
hand, they are exceedingly fine, and intersect one another at various angles : 
upon the palmar surface of the hand and fingers, and upon the sole of the 
foot, these lines are very distinct, and are disposed in curves. They depend 
upon the large size and peculiar arrangement of the papillas upon which 
the epidermis is placed. The deep surface of the epidermis is accurately 
moulded upon the papillary layer of the derma, each papilla being invested 
by its epidermic sheath ; so that when this layer is removed by maceration, 
it presents on its under surface a number of pits or depressions corresponding 
to the elevations in the papillae, as well as the ridges left in the intervals 
between them. Fine tubular prolongations are from this layer continued 
into the ducts of the sudoriferous and sebaceous glands. In structure 
the opidermis consists of flattened cells, agglutinated together, and having 
a laminated arrangement. 

The deepest layers of cells, according to Kblliker, are of a columnar 
form, and are arranged perpendicularly to the free surface of the derma, 
forming either a single or a double, or even triple layer ; the lamina? 
succeeding these are composed of cells of a more rounded form, the contents 
of which are soft, opaque, granular, and soluble in acetic acid. As these 
cells successively approach the surface by the development of fresh layers 
from beneath, they assume a flattened form from the evaporation of their 
fluid contents, and finally form a transparent, dry, membranous scale, 
lose their nuclei, and apparently become changed in their chemical compo¬ 
sition, as they are unaffected now by acetic acid. Klein describes the 
epidermis as composed of four different strata: I, the rete Maljnghii, 
composed of several strata of epithelial cells, of which the deepest layers 
are columnar, the rest polyhedral; 2, granular layer, a single stratum of 
flattened spindle-shaped cells; 3, stratum lucid am, a homogeneous or 
dimly striated membrane, composed of closely packed scales ; and 4, stratum 
corneum, consisting of many layers of horny epithelial scales. The deepest 
layer of cells are separated from the papilla? by an apparently homogeneous 
basement-membrane, which is most distinctly brought into view in speci¬ 
mens prepared with chloride of gold. This, according to Klein, is merely 
the deepest portion of the epithelium, and is 4 made up of the basis of 
the individual cells which have undergone a chemical and morphological 
alteration.’ * 

The black colour of the skin in the negro, and the tawny colour among # 
some of the white races, is due to the presence of pigment in the cells of 
the cuticle. This pigment is more especially distinct in the cells of the 
deeper laydt, or rete mucosum, and is similar to that found in the cells of 
the pigmentary layer of the retina. As the cells approach the surface and 
desiccate, the colour becomes partially lost. 

The arteries which supply the skin divide into numerous branches in 
the subcutaneous tissue ; they then pass through the areolae of the eorium, 
and divide into a dense capillary plexus, which supplies the sudoriferous 
and sebaceous glands and the hair-follicles, terminating in the superficial 
layers of the eorium by forming a capillary network, from which numerous 
fine branches ascend to the papillas. 

• Atlas of histology, p. 311. 
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The lymphatic vessels are arranged in a minute plexiform network in 
the superficial layers of the corium, where they become interwoven with 
the capillary and nervous plexuses ; they are especially abundant in the 
scrotum and around the nipple. As above stated, they probably communi¬ 
cate with the interfascicular channels of the connective tissue. 

The nerves which supply the sliin ascend with the vessels through the 
areolae of the deep layers of the corium to the more superficial layerB, 
where they form a minute plexiform mesh. From this plexus the 
primitive nerve-fibres pass to be distributed to the papillae. The nerves 
are most numerous in those parts which are provided with the greatest 
sensibility. 

The appendages of the skin are the nails, the hairs, the sudoriferous 
and sebaceous glands, and their ducts. 

The nails and hairs t are peculiar modifications of the epidermis, con¬ 
sisting essentially of the same cellular structure as that membrane. 

The Nails are flattened elastic structures of a horny texture, placed 
upon the dorsal surface of the terminal phalanges of the fingers and toes. 
Each nail is convex on its outer surface, concave within, and is implanted 
by a portion called the root into a groove of the skin; the exposed portion 
is called the body, and the anterior extremity the free edye. The nail has 
a very firm adhesion to the cutis, being accurately moulded upon its 
surface, as the epidermis is in other parts. The part of the cutis beneath 
the l)ody and root of the nail is called the matrix, because it is the part 
from which the nail is produced. Corresponding to the body of the nail, 
the matrix is thick, and covered with large, highly vascular papilla;, 
arranged in longitudinal rows, the colour of which is seen through the 
transparent tissue. Behind this, near the root of the nail, the papillae are 
small, less vascular, and have no regular arrangement; hence the portion 
of the nail corresponding to this part is of a whiter colour, and called lunula, 
from its form. 

The cuticle, as it passes forwards on the dorsal surface of the finger, is 
attached to the surface of the nail, a little in advance of its root: at the 
extremity of the finger it is connected with the under surface of the nail, 
a little behind its free edge. The cuticle and horny structure of the nail 
(both epidermic structures) are thus directly continuous with each other. 
The nails, in structure, consist of cells having a laminated arrangement, 
and these are essentially similar to those composing the epidermis. The 
deepest layer of cells, which lie in contact with the papilhe at the root and 
under surface of the nail, are of elongated form, arranged perpendicularly, 
to the surface, and provided with nuclei; those which succeed these are 
of a rounded or polygonal form, the more superficial ones becoming broad, 
thin, and flattened, and so closely compacted together as to make the limits 
of each cell very indistinct. 

It is by the successive growth of new cells at the root and under surface 
of the body of the nail, that it advances forwards, and maintains a due 
thickness, whilst, at the same time, the growth of the nail in the proper 
direction is secured. As these cells in their turn become displaced by the 
growth of new . cells, they assume a flattened form, lose their nuclei, and 
finally become closely compacted together into a firm, dense horny tex¬ 
ture. In chemical composition the nails resemble the epidermis. Accord- 
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ing to Mulder, they contain a somewhat larger proportion of carbon and 
sulphur. 

The Hairs are peculiar modifications of the epidermis, and consist 
essentially of the same structure as that membrane. They are found on 
nearly every part of the surface of the body, excepting the palms of the 
hands and soles of the feet, and vary much in length, thickness, and- colour 
in different parts of the body and in different races of mankind. In some 
parts they are so short as not to project beyond the follicles containing 
them; in other parts, as upon the scalp, they are of considerable length; 
along the margin of the eyelids and upon the face they are remarkable for 
their thickness. A hair consists of a root, the part implanted in the skin ; 
the shaft, the portion projecting from its surface, and the point. They 
generally present a cylindrical or more or less flattened form, and a reniform 
outline upon a transverse section. 

The root of the hair presents at its extremity a bulbous enlargement, 
which is whiter in colour and softer in texture than the stem, and is 
lodged in a follicular involution of the epidermis, called the hair-follicle. 
When the hair is of considerable length, the follicle extends into the sub¬ 
cutaneous cellular tissue. The hair-follicle is bulbous at its deep extremity, 
like the hair which it contains, and has opening into it, near its free 
extremity, the orifices of the ducts of one or more sebaceous glands. In 
structure, the hair-follicle consists of two coats—an outer or dermic, and 
an inner or cuticular. The outer coat is formed mainly of areolar tissue ; 
it is continuous with the corium, is highly vascular, and supplied by 
numerous minute nervous filaments. The inner or cuticular lining is 
continuous with the epidermis, and, at the bottom of the hair-follicle, with 
the root of the hair : this, cuticular lining resembles the epidermis in the 
peculiar rounded form and soft character of those cells which lie in contact 
with the outer coat of the hair-follicle, and the thin, dry, and scaly character 
of those which lie near the surface of the hair, to which they are closely 
adherent. When the hair is plucked from its follicle, the cuticular lining 
most commonly adheres to it, and forms what is called the root-sheath. At 
the bottom of each hair-follicle is a small conical vascular' eminence or 
papilla, similar in every respect to those found upon the surface of the 
skin ; it is continuous with the dermic layer of the follicle, is highly 
vascular, and probably supplied with nervous fibrils: this is the part 
through which material is supplied for the production and constant growth 
of the hair. The root of the hair rests upon this conical-shaped eminence, 
and is continuous with the cuticular lining of the follicle at this part. l*t 
consists of a few thin bundles of fibrous connective tissue, with well-defined 
connective-tissue cells, capillary blood-vessels, and nerve-fibres. These 
cells gradually enlarge as they are pushed upwards into the soft bulb, and 
some of them contain pigment-granules, which either exist in separate 
cells, or are separate, or aggregated round the nucleus; it is these granules 
which give rise to the colour of the hair. It occasionally happens that 
these pigment-granules completely fill the cells in the centre of the bulb, 
which gives rise to the dark tract of pigment often found, of greater or less 
length, in the axis of the hair. . 

The shaft of the hair consists of a central part or medulla, the fibrous 
part of the hair, and the cortex externally. The medulla occupies the 
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centre of the shaft, and ceases towards the point of the hair. It is usually 
wanting in the fine hairs covering the surface of the body, and commonly 
in those of the head. It is more opaque and deeper coloured than the 
fibrous part, and consists of cells containing pigment- or fat-granules. The 
fibrouB portion of the hair constitutes the chief part of the stem; its cells 
are elongated, and unite to form flattened fusiform fibres. Between the 
fibres are found minute spaces which contain either pigment-granules, in 
dark hair ; or minute air-bubbles, in white hair. In addition to this, there 
is also a diffuse pigment contained in the fibres. The cells which form the 
cortex of the hair consist of a single layer which surrounds those of the 
fibrous part; they are converted into thin flat scales, having an imbricated 
arrangement. Connected with the hair-follicles are minute bundles of 
involuntary muscular fibre, termed the erertorcs jrili. They arise from the 
superficial layer of the curium, and are inserted into the outer surface of the 
hair-follicle, below the entrance of the duct of the sebaceous gland. They 
are placed on the side towards which the hair slopes, and by their action 
elevate the hair <fig. LXVI.) 

The Sebaceous Glands are small, sacculated, glandular organs, lodged 
in the substance of the corium. They arc found in most parts of the skin, 
but are most abundant in the scalp and face ; they are also very numerous 
around the apertures of the anus, nose, mouth, and external ear; but are 
wanting in the palms of the hands and soles of the feet. Each gland 
consists of a single duct, more or less capacious, which terminates in a 
cluster of small secreting pouches or saccules. The sacculi connected with 
each duct vary in number from two to five, or even twenty. They are 
composed of a transparent colourless membrane, enclosing a number of 
cells. Of these, the outer layer, or marginal .cells, are small, polyhedral 
epithelial cells, continuous with the lining cells of the duct. The remainder 
of the sac is filled with larger cells containing fat; except in the centre, 
where the cells have become broken up, and there is a cavity containing 
the delrris of cells and a mass of fatty matter, which constitutes the 
sebaceous secretion. The orifices of the ducts open most frequently into 
the hair-follicles, but occasionally upon the general surface. On the nose 
and face the glands are of large size, distinctly lobulated, and often become 
much enlarged from the accumulation of pent-up secretion. The largest 
sebaceous glands are those found in the eyelids, the Meibomian glands. 

The Sudoriferous or Su'eat, (Hands are the organs by which a large 
portion of the aqueous and gaseous materials are excreted by the skin. 
They are found in almost every part of the skin, and are situated in small, 
pits in the deep parts of the corium, or, more frequently, in the subcu¬ 
taneous areolar tissue, surrounded by a quantity of adipose tisane. They 
are small, lobular, reddish bodies, consisting of a single convoluted tube, 
from which the efferent duct proceeds upwards through the corium and 
cuticle, and opens upon the surface by a slightly enlarged orifice. The 
efferent duct, as it passes through the corium, pursues, for a short distance, 
a spiral course ; it becomes straight in the more superficial part of this 
layer, and opens on the surface of the cuticle by an oblique valve-like 
aperture. In the parts where the epidermis is thin the ducts are finer, 
and almost straight in their course; but where the epidermis is thicker 
they assume again a spiral arrangement, the separate windings of the tube 
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being as close and as regular as those of a common screw. The spiral 
course of these ducts is especially distinct in the thick cuticle of the palm 
of the hand and sole of the foot. The size of the glands varies. They 
are especially large in those regions where the amount of perspiration is 
great, as in the axilla, where they form a thin mammillated layer of a 
reddish colour, which corresponds exactly to the situation • of the hair in 
this region; they are large, also, in the groin. Their number varies. 
They are most numerous on the palm of the hand, presenting, according 
to Krause, 2,800 orifices on a square inch of the integument, and are 
rather less numerous on the sole of the foot. In both of these situations 
the orifices of the ducts are exceedingly regular, and correspond to the 
small transverse grooves wliich intersect the ridges of papilla. In other 
situations they are more irregularly scattered, but in nearly equal numbers, 
over parts including the same extent of surface. In the neck and back 
they are least numerous, their number amounting to 417 on the square 
inch (Krause). Their total number is estimated by the same writer at 
2,381,248; and, supposing the aperture of each gland to represent a 
surface of s \.th of a line in diameter, he calculates that the whole of these 
glands would present an evaporating surface of about eight square inches. 
Each gland consists of a single tube intricately convoluted, terminating at 
one end by a blind extremity, and opening at the other end upon the 
surface of the skin. In the larger glands this single duct usually divides 
and subdivides dichotomously; the smaller ducts ultimately terminating 
in short efecal pouches, rarely anastomosing. The wall of the duct is 
thick, the width of the canal rarely exceeding one-third of its diameter. 
The tube, both in the gland and where it forms the excretory duct, consists 
of two layers : an outer, formed by fine areolar tissue ; and an inner layer 
of epithelium. The external or fibro-cellular coat is thin, continuous 
with the superficial layer of the eorium, and extends only as high as the 
surface of the true skin. The epithelial lining is much thicker, continuous 
with the epidermis, and alone forms the spiral portion of the tube. When 
the cuticle is carefully removed from the surface of the cutis, these con¬ 
voluted tubes of epidermis may be drawn out, and form' nipple-shaped 
projections on its under surface. According to Kcilliker, a layer of non- 
striated muscular fibres, arranged longitudinally, is found between the 
areolar and epithelial coats of the ducts of the larger sweat-glands, as in 
the axilla, root of the penis, on the labia majora, and round the anus. 

The contents of the smaller sweat-glands are quite Huid; but in the 
larger glands the contents are semi-fluid and opaque, and contain * a 
number of coloured granules, and cells which appear analogous to epithelial 
cells. * 


THE EPITHELIUM. 

All the surfaces of the body, the external surface of the skin, the internal 
surface of the digestive and respiratory tracts, the closed serous cavities, the 
inner coat of the vessels, and the ducts of all glands, are covered by one or 
more layers of simple cells, called epithelium or epithelial cells, which serve 
various purposes, both as a protective layer, and as an agent in secretion. 
Thus, in the skin, the main purpose served by the epithelium (here called 
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the epidermis) is that of protection. As the surface is worn away by the 
agency of friction or change of temperature, new cells are supplied, and thus 
the surface of the true skin, and the vessels and nerves which it contains, 
are defended from damage. In the gastro-intestinal mucous membrane 
and in the glands, the epithelial cells appear to be the principal agents in 
separating the ■secretion from the blood or from the alimentary fluids. In 
other situations (as the nose, fauces, and respiratory passages) the chief 
office of the epithelial cells appears to be to maintain an equable temperature 


Fig. LX VfI.—Epithelial colls in the oral cavity of man. Magnified 350 times. 



11. Largo, b. Mifblle-sized. r. The same with two nuclei. 


by the moisture with which they keep the surface always slightly lubricated. 
In the serous cavities they also keep the opposed layers moist, and thus 
facilitate their movements on each other. Finally, in all internal parts they 
ensure a perfectly smooth surface. 

The epithelium is usually spoken of as tesselated or pavement, columnar, 
spheroidal or glandular, and ciliated. 

The pavement, epithelium is composed of flat nucleated scales of various 
shapes, usually polygonal, and varying in size. These scales often contain 
granules, as in fig. LXVI 1 . This kind of epithelium is found on the 


Fia. LX VIII.—Epithelium of the intestinal villi of the rabbit. Magnified 300 times. 



a. Basement-membrane. 


surface of the skin (epidermis), on all the serous surfaces (unless the 
ventricles of the brain be an exception), on the lining membranes of the 
blood-vessels,* on many of the mucous membranes, and in the ducts. The 
nails, hairs, and in animals the horns, are a variety of this kind of epi¬ 
thelium. 

• The epithelium lining the blood-vessels, lymphatics, and serous membranes is modified 
in shape, and its cells vary much in size. It is usually spoken of in German works as 
endothelium. It is represented in fig. LVII. 
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The columnar epithelium (fig. LXVIII.) is formed of cylindrical or rod¬ 
shaped cells, each containing a nucleus, and set together so as to form a 
complete membrane. 

This form of epithelium covers the mucous membrane of the whole 
gastro-intestinal tract and the glands of that part, the greater part of the 
urethra, the vas deferens, the prostate, Cowper’s glands, Bartholine’s glands, 
and a portion of the uterine mucous membrane. 


Fig. LXIX. — Spheroidal epi¬ 
thelium from the human blad¬ 
der. Magnified 250 times. 


Fig. LXX. — Ciliated epithelium from 
the human trachea. Magnified 350 
t imes. 



a. Innermost layers of the clastic longitudinal fibres. 
b. Homogeneous innermost layers of the mucous 
membrane, c. Deepest round cells. d. Middle 
elongated, e, Sui>erficittl, bearing cilia. 


The spheroidal or glandular epithelium (fig. LXIX.) is composed of 
circular cells, with granular contents and a small nucleus. 

This form is found in the kidney, ureters, and bladder, and in the 
secreting glands. 

Ciliated epithelium (fig. LXX.) may he of any of the preceding forms, 
but usually inclines to the columnar shape. It is distinguished by the 
presence of minute processes, like hairs or eyelashes (cilia), standing up 
from the free surface. If the cells he examined during life, or immediately 
on removal from the living body (for which in the human subject the re- 


Fio. LXXI.—Simple columnar epithelium from the mucous membrane of the intestine, with 
goblet-cells pouring out their contents. (Klein and Noble Smith.) 



moval of a nasal polypus offers a frequent opportunity), in tepid water, the 
cilia will he seen in active lashing motion $ and if the cells he separate, they 
will often he moved about in the field by that motion;. 

The situations in which ciliated epithelium is found in the human body 
are—the respiratory tract from the nose downwards, the .tjanpanum and 
Eustachian tube, the Fallopian tube and upper portion of the uterus, the 
vasa efferentia, coni vasculares, and first part of the excretory duct of the 
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testicle, and the ventricles of the brain and central canal of the spinal 
cord. 

The so-called goblet-cells appear to be formed by a conversion in shape, 
of the columnar epithelium (ciliated or otherwise), consequent on the secre¬ 
tion into the interior of the cell of mucus, which distends the upper part of 
the cell, while the nucleus is pressed down towards its deep part, until the 
cell bursts and the mucus is discharged on to the surface of the mucous 
membrane, as shown in fig. LXXI. 


SEROUS, SYNOVIAL, AND MUCOUS MEMBRANES. 

These membranes consist of a layer of epithelium supported on a 
structureless membrane called the basement-membrane, beneath which 
lies a tract of connective? or areolar tissue, which in the mucous membranes 
lodges glands of various kinds, and contains unstriped muscle, or con¬ 
tractile muscular fibre-cells, and in both serous and mucous membranes 
conveys the blood-vessels out of which the secretion is to be eliminated. 

The serous membranes are the simplest of the three, and will therefore be 
first described. 

They form shut sacs, sometimes arranged quite simply, as the tunica 
vaginalis testis; at others with numerous involutions and recesses, as the 
peritoneum, but which can always be traced continuously around the 
whole circumference. The sac is completely closed, so that no communica¬ 
tion exists between the serous cavity and the parts in its neighbourhood. 
An apparent exception exists in the peritoneum of the female; for the 
Fallopian tube opens freely into the peritoneal cavity in the dead subject, 
so that a bristle can be passed from the one into the other. But this 
communication is closed during life, except at the moment of the passage 
of the ovum out of the ovary into the tube, as is proved by the fact that 
no interchange of fluids ever takes place between the two cavities in dropsy 
of the peritoneum, or in accumulation of fluid in the Fallopian tubes. 
The serous membrane is often supported by a firm fibrous layer, as is 
the case with the pericardium, and such membranes are sometimes spoken 
of as ‘ fibro-serous.’ In the parietal portion of the arachnoid there is, 
according to many anatomists, no serous membrane in the proper sense 
of the term ; but the dura mater is merely lined with a layer of epithelium, 
the basement-membrane being here indistinguishable. In other situations 
• the following parts may be recognised as constituting a serous membrane 

1. The epithelium, a single layer of polygonal or pavement-epithelial cells. 

2. A structureless basement-membrane. 3. The connective, tissue and 
vessels which support the latter, connect it with the parts below, and supply 
blood to its deep surface. Some of the serous portion of the blood is secreted, 
or transudes, through the basement-membrane to furnish the special secre¬ 
tion. This latter is, in most cases, only in sufficient quantity to moisten 
the membrane, but not to furnish any appreciable quantity of fluid. When 
a small quantity can be collected, it appears to resemble in many respects 
the lymph, and like that fluid coagulates spontaneously; but when secreted 
in large quantities, as in dropsy, it is a watery fluid containing usually suffi¬ 
cient albumen to coagulate with heat. 
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Lately the interesting discovery has been made that fluids with coloured 
particles transude through the serous membrane into the lymphatic vessels, 
and stomata or openings have been seen between the cells of the epithelium, 
which are believed to be opened and closed by the movements of the serous 
surface (fig. LX). These openings are surrounded by a zone of small, 
cubical, granular cells, and communicate with a lymphatic capillary. 

In addition to these stomata, other interruptions in the epithelial layer 
have been described as pseudo-stomata ; they are occupied by processes of the 
branched connective-tissue corpuscles of the subjacent tissue. 

The mucous membranes are more complex in their structure than the 
serous. Their epithelium is of various forms, including the spheroidal, 
columnar, and ciliated, and is often arranged in several layers (see fig. LXX.). 
This epithelial layer is supported by the curium, which is analogous to the 
derma of the skin, and is in fact continuous with ,it at the orifices of the 
body. The corium consists, as it is usually described, of a transparent 
structureless basement-membrane next to the epithelium, supported by a 
fibro-vascular layer of variable thickness below it, and this merging into the 
submucous areolar tissue. It is only in some situations that the basement- 
membrane can be demonstrated. 

The fibro-vascular layer of the corium contains, besides the white and 
yellow fibrous tissue and the vessels, muscular fibre-cells, forming, in many 
situations, a definite layer, called the musculoris mucostc, nerves, and lym¬ 
phatics in various proportions. Embedded in it are found numerous glands, 
and projecting out of it are processes (villi and papillae) analogous to the 
papillae of the skin. These glands and processes, however, exist only at 
certain parts, and it will he more convenient to refer for their description 
to the sequel, where the parts are described in which they occur. Thus 
the mucous glands are described in the account of the mouth, the stomach, 
the intestines, Ac.; the papillae and villi with that of the tongue. 

The synovial membranes arc; composed essentially of connective tissue, 
with blood-vessels and nerves. It was formerly supposed that these 
membranes were analogous in structure to the serous membranes, and 
consisted of a layer of flattened epithelial cells on a basement-membrane. 
No such cells, however, exist, and the only ones found on the surface are 
irregularly branched connective-tissue corpuscles, similar to those found 
throughout the tissue. Here and there these cells are collected in patches 
and present the appearance of epithelium, but do not possess the; true 
characters of an endothelial layer. They are surrounded and held together ( 
by an albuminous ground-substance. (For a further description of the 
synovial membranes see p. 146-) 


SECRETING GLANDS. 

The secreting glands are organs in which the blood, circulating in 
capillary vessels, is brought into contact with epithelial cells, whereby cer¬ 
tain elements are separated (‘ secreted ’) out of the blood. The cells are 
arranged in such a manner as to enclose a cavity into which the secretion 
is poured. This cavity is arranged in the form of a ramifying duct, the 
secreting cells lying in, or touching, the terminal ramifications (or more 
correctly the commencing radicles) of the duct. 

e 
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In size the glands vary extremely ; thus the liver weighs nearly four 
pounds, while many of the mueous glands are only visible to the naked eye 
when distended with secretion : and they vary not less in structure. Thus 
the structure of the liver is so complex that it can hardly yet be regarded 
as known with absolute certainty; while there are a great many glands 
which consist either of a single tube lined with epithelium, on the outer 
side of which the blood circulates, or even a simple closed sac which opens 
whon it becomes charged with secretion. 

The great majority of glands, however, can be reduced ideally to a very 
simple form, viz., to an involution, more or less complex, of the basement- 
membrane, carrying of course its epithelium with it, and having the capil¬ 
lary vessels distributed on its attached surface. If this involution be 
perfectly simple, an open tube results, as in the stomach (see fig. 362, 
p. 651), or the common jnucous crypts of the urethra. Branches projecting 
out from the bottom of this tube constitute the simplest form of racemose 
gland. The most rudimentary condition of such a gland is shown in the 
branched tubes of the gastric mucous membrane, figured on p. 651. If 
such a tube be conceived of as divided into branches as well as branching 
out at its extremity, we have a compound racemose gland consisting of a 
single lobule terminating in its duct (such as Brunner’s glands), and an 
aggregation of such lobules may all open into a common duct, or may have 
a great number of separato ducts. Instances of such glands will be found 
in the salivary glands, the pancreas, &c. In other instances the necessary 
extent of epithelial surface is obtained by the duct being coiled on itself, as 
in the sweat-glands (fig. LXY. p. ciii), or the extremity of the duct only 
may be thus arranged (see the figure of the testis, p. 748). In other 
glands, as in-the kidney, the mucous duct is undivided from tlje beginning, 
and the capillaries from which the secretion is to be eliminated are dis¬ 
tributed upon its walls or project into its ampullated commencement 
(%• 4 > 3 . P- 7 2 4 )- 

For the description of the Ductless or- Blood Glands we must refer to 
the sections in the text relating to the Anatomy of the Spleen, Suprarenal 
Capsules, Thyroid, and Thymus. 



Growth and Development of the Body. 

T HE whole body is developed out of the ovum (fig. LXXI 1 .) when fertilised 
by the spermatozoa. The ovum is merely a simple nucleated cell, or 
collection of protoplasm, and the spermatozoa disappear when they have 
accomplished their mysterious function. All the complicated changes by 
which the various intricate organs of the whole bddy are formed from one 
simple cell may be reduced to two general processes—viz., the segmenta¬ 
tion or cleavage of cells, and their differ¬ 
entiation. The former process consists 
in the splitting of the nucleus and its 
investing cell-wall, whereby the original 
cell is represented by two. The differen¬ 
tiation of cells is a term used to describe 
that unknown power or tendency im¬ 
pressed on cells which, to all methods of 
examination now known, seem absolutely 
identical, whereby they grow into different 
forms ; so that (to take the first instance which occurs in the growth 
of the embryo) the indifferent cells of the vascular area are differentiated, 
some of them into blood-globules, others into the solid tissue which forms 
the blood-vessels. 

The extreme complexity of tjie process of development renders it at all 
times difficult to describe it intelligibly, and still more so in a work like 
this, where adequate space' and illustration can hardly be afforded, having 
respect to the main purpose of the book. I can only hope to render the 
leading features of the process tolerably plain, and must refer the reader 
who wishes to follow the various changes more minutely to the special 
works on the subject, and especially the work of Foster and Balfour. 

Many of the statements which are accepted in human embryology are 
made only on the strength of experiments on lower animals, direct obser¬ 
vation in the human subject being impossible. 

The ovum is a small spheroidal body situated in immature Graafian 
vesicles near their centre, but in the mature ones in contact with the 
membrana granulosa * at that part of the vesicle which projects from the 
surface of the ovary. The cells of the membrana granulosa are accumu¬ 
lated round the ovum in greater number than at any other part of the 
vesicle, forming a kind of granular zone, the discus proligerus. 

The human ovum (fig. LXXIII.) is extremely minute, measuring from 
■a loth to yJ-fjth of an inch in diameter. It is a cell, consisting externally 
of a transparent envelope, the zona pellucida, or vitelline membrane. Within 

* See the description of the ovary in the body of the work. 

gs 


Fig. JLXX 1 I.—Ovum of the sow. 
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Fig. LXXIII.—Human ovum, 
from a middle-sized follicle. 
Magnified 3 50 times. 



this, and in close contact with it, is the yolk or vitellus ; embedded in 
the substance of the yolk is a small vesicular body, the germinal vesicle 
(vesicle of Purkinge)—the nucleus of the cell; 
and this contains as its nucleolus a small 
spot—the macula germinatira, or the spot of 
Wagner. 

The zona pcllticida, or vitelline membrane, 
is a thick, colourless, transparent membrane, 
which appears under the microscope as a bright 
ring, bounded externally and internally by a 
dark outline. It corresponds to tile chorion of 
the impregnated ovum. 

The yolk consists of granular protoplasm— 
i.e. granules or globules of various sizes, em¬ 
bedded in a more or less viscid fluid. The 

smaller granules resemble pigment; the larger granules, which are in the 
greatest number at the periphery of the yolk, resemble fat-globules. In 
the human ovum the number of granules is comparatively small. 

The germinal reside consists of a fine, transparent, structureless mem¬ 
brane, containing a watery fluid, in which are occasionally found a few 
granules. It is about T J 7) th of an inch in diameter, and in immature ova 
lies nearly in the centre of the yolk; but, as the ovum becomes developed, 
it approaches the surface, and enlarges much less rapidly than the yolk. 

The germinal spot occupies that part of the periphery of the germinal 
vesicle which is nearest to the periphery of the yolk. It is opaque, of a 
yellow colour, and finely granular in structure, measuring from . rt ' (10 th to 
a 4Vo'th of an inch. 


it. Vitelline membrane or lonapeltu- 
cida. b. External border of the yolk 
and internal border of the. vitelline 
membrane, c. Germinal vesicle and 
germinal spot. 


The phenomena attending the discharge of the ova from the Graafian 
vesicles, since they belong as much or more to the ordinary function of 
the ovary than to the general subject of the growth of the body, are 
described with the anatomy of the ovaries in the body of the work. 

It should lie added that in the mature ovarian ovuitt the germinal 
vesicle has disappeared. Some cells belonging to the membrana granulosa 
adhere for a time to tho surface of the ovum, but these also soon 
disappear. 

The first changes in the ovum which take place upon conception 
appear to be as follows:—the spermatozoon penetrates the ovum,* the 
eflfcct of which is to bring it into contact with the yolk, and with the 
germinal vesicle contained in the yolk. It seems as if this normally 
occurs in the Fallopian tube,f and abnormally it may even take place in 
the peritoneal cavity. The first effect is to produce a cleavage and multi¬ 
plication of the yolk, which becomes first deft into two masses, then into 
four, and so on, until at length a mulberry-like agglomeration of nucleated 
cells results (fig. LXXIV.). These cells are sometimes termed vitelline 
spheres. Ova in which this segmentation extends over the whole yolk 


* See Newport, Phil. Trans. 1853, vol. ii. p. 233. This has been since confirmed by other, 
observers on various lower animals, and may be assumed to be generally true. 

t Many physiologists, as BischofF and I3r. M. Barry, taught that the qvuiu is fecundated 
in the ovary, but the reasoning of Dr. Allen Thomson appears veyy cogent in proving that 
the usual spot at which the spermatozoon meets with the ovum is in the tube. 
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(which is the case with the mammalia) are called holoblastic ova; those in 
which only a portion of the yolk is segmented are called meroblasiic ; as, 
for instance, in the bird’s egg, where the segmentation is restricted in the 
first instance to the disc of the cicatricula, the remainder of the yolk taking 
no part in the change. 

There are also found within the vitelline membrane one or more clear 
globules, called ‘ polar .globules' by Robin, because they lie near one of the 
poles of segmentation. The nature, origin, and uses of these bodies are not 


Fio. LXXIV.—Four diagrams to show the division of the yolk. The ovum is surrounded 
by spermatozoa. The clear corpuscles (polar globules of llobin) are seen in the first two. 



known. They seem to be ustlally regarded as produced by the liquefaction 
of the yolk, and as not being essential to the process of fructification. 

The cells or vitelline spheres of which the yolk is now composed soon 
arrange themselves into the form of a membrane lined with pavement-epi¬ 
thelium. As the yolk-mass softens, fluid accumulates in the interior of this 
membrane, spreading it out on the internal surface of the vitelline mem¬ 
brane. The latter (external) membrane (fig. LXXVH.) soon becomes covered 

Fig. LXXV.—Ovum with the germinal area, seen in profile to show the division 

of the blastodermic membrane. 



t. Vitelline membrane, a. Blastoderm. 3. Germinal area. 4. Place where the blastoderm is 

just divided Into its two layers. 


with granulations or vegetations, which give it a shaggy appearance, and it 
then takes the name of the ‘ primitive corion; ’ whilst the internal membrane, 
produced by the cleavage of the yolk, is called the ‘ blastodermic membrane 
or vesicle.’ 

The ovum increases in size during the whole of this time, by the ab¬ 
sorption of albuminous fluid which coats it during its descent along the 
Fallopian tube, and which is secreted by the mucous membrane lining that 
tube. # 

The first stage towards the formation of the embryo is the cleavage or 
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splitting of the blastoderm. This process has been accurately followed out 
in birds, in whose ova (meroblastic) the blastoderm only covers a portion of 
the yolk, and is divided originally into two layers, the lower of which soon 
splits again into two, so that three separate layers of cells result. In the 
human embryo also the three layers of which the blastoderm is ultimately 
composed are believed to originate in a similar manner, though no direct 
observations have hitherto been made in mammalia which cover the whole 
period of the formation of the blastodermic membranes. But in both classes 
of ova they consist ultimately of three—the external, which used to be 
called the serous layer, but to which the term epiblaat is now more com¬ 
monly applied; the internal, the mucous layer, or hypoblast; and the 
middle, which is believed by most writers to be originally developed by 
cleavage from the hypoblast, and which is now usually called the mesoblast , 
formerly the vascular layer. The precise mode of formation of this middle 
layer is, however, by no means exactly made out. All the layers consist 
hitherto of nucleated cells, in which up to this time no special arrangement 
or differentiation is perceptible. Observations on the fowl’s egg, however, 
have led Foster and Balfour to the conclusion that the cells of the epiblast 

Fig. LXX VI.—Section of a blastoderm at right, angles to the long axis of the embryo, near 
its middle, after eight hours’ incubation (from Foster and Balfour). 



A. F.pltilaRt formed of two tuyere of cells, n. Mesoblast thickened below the primitive groove. c. Hypoblast formed 
of one layer of flattened oells. pr. Primitive proovc. mr. Mesoblast cell. fed. Formative cells in tile so-called seg¬ 
mentation or Bubgerminal envity. (The line of separation between the epiblast and mesoblast below the primitive 
groove Is too strongly marked In the figure.) 


arc the direct results of segmentation from the original germ-cell, while 
those of the hypoblast and mesoblast are derived from certain ‘ formative 
cells ’ which make their appearance in the yolk-cavity, migrating into it by 
the help of amoeboid movements after the fashion of white blood-cor¬ 
puscles. 

The epiblast is mainly concerned in the formation of the external cuticle. 
and of the nervous centres. From it proceed all the epidermis of the body 
and all the involutions of the epidermis in the ducts of the glands and of 
the mammee, the brain, the spinal cord, and the portions of the nose, eye, 
and ear which are directly formed from the brain* The external layer of 
the amnion is also formed from the epiblast, and probably a portion of the 
chorion. 

The hypoblast is mainly concerned in fencing J;he internal epithelium, 
viz. that of the whole alimentary passages, except the mouth and a small 
portion of the rectum near the anus (which are formed by an involution of 
the integument); that of the respiratory tract, which is originally an offset 
from the alimentary canal; and the epithelium of all tfie glandular organs 
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Fig. LXXVII.* — Diagrams to show the development of the three layers of the blastodermic 

membrane on transverse sections. 



A, Portion of the ovnm with the zona pelluoida and the germinal area, b c n'n p o. Different stages of development, 
o. Umbilical vesicle, a. Amnion, i. Intestine, p. Peritoneal cavity, bounded by the splanchno-pleural and 
somato-pleural layers of mesoblast. i. Vitelline membrane, a. External blastodermic layer. 3. Middle layer. 
4. Internal layer. 5. Medullary lamina: and groove. 5 >. Medullary canal. 6. Epidermic laminte. 7. Lateral 
flexures of the amnion. 7'. The same almost In contaot. 8. Internal epithelial layer of the amnion. 9. Epidermis 
of the embryo. 10. Chorda dorsalis. 11. Vertebral laminte. ia. Protovortebrce proper. 13. Muscular laminjc. 
14. Lateral laminte. 15. Flbro-intestinal laminte. 16. Cutaneous lamina:. 17. Internal fibrous layer of the umbi¬ 
lical vesicle. 18. Muscular laminte extending to meet the cutaneous. 19. External layer of the cutaneous lamina:, 
so. Internal layer of the same. at. Mesentery, aa. Fibrous layer of the intestine. 


* The dotted lines indicate the parts belonging to the Internal blastodermic layer; the plgin lines those belonging 
to the middle; the interrupted lines those belonging Co the external. The embryo has been represented, In this and 
the fallowing diagram, lying on its back. The natural position is generally assumed to be the reverse. 
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Fig. LXXVIII.* — Diagrams to show the development of the three blastodermic 
layers on antero-posterior sections. 



A. Portion of ovum with the vitelline membrane and germinal area. Budkk. Various stages of development, a. 
Ovum ill the uterus ami formation of deeidnit. i. Vitelline membrane, a. External blastodermic layer, a'. Vcsi- 
cnla serosa. 3. Middle blastodermic layer. 4. Internal layer. 5. Vostige or the future embryo. 6. Cephalic flexure 
of the amnion. 7. Caudal flexure. 8. Start where the amniou and vesicula serosa are continuous. 8'. Posterior 
umbilicus. 9. Cardiac cavity, to. External tibroils layer of the umbilical vesicle, it. External fibrous layor of the 
amnion, it. Interim! layer of the blastoderm forming the intestine. 13,14. External layer of the ailantcdii, extend¬ 
ing to tint inner surface of the vesicula serosa. 15 The same now completely applied to the inner surface of the 
vesicula serosa. 16. Umbilical cord. 17 Umbilical vessels. 18. Amnion. 19. Chorion, to. Foetal placenta, 
at. Mucous membrane of uterus, at. Maternal placenta. *3. Decidua reftexa. 34. Muscular wall of uterus. 


* The same note applies to this as to the preceding diagram. 
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which open into the internal tract. The hypoblast forms also the deeper 
layer of the umbilical vesicle and allantois. 

All the rest of the embryo is formed from the mesoblast, via., all the 
vascular and locomotive system, the cutis, all the connective tissues, the 
nerves,* and the genito-urinary organs, through the Wolffian bodies and 
other temporary foetal structures. * The vascular system of the foetus extends 
to the yolk and the maternal parts along the'umbilical vesicle and allantois, 
so that the greater part of these bodies and the outer layer of the amnion 
are also formed out of the mesoblast. The beta! portion of the placenta, 
being essentially a vascular structure, is also developed from the mesoblast. 

The method of formation of these various parts, and especially the mode 
of conversion of the mesoblast, is, however, very complicated. 

Germinal Area .—In the mass of nucleated cells into which the yolk 
becomes converted during the formation of the blastodermic vesicle, a small 
agglomeration is formed, which then spreads out into an area of nucleated 
cells, from which the embryo is to be formed, and which has accordingly 
received the name of germinal disc or area (jerminatica. In this portion of 
the ovum the first trace of the embryo appears as a faint streak, which is 
called the primitive trace, or primitive (/move (fig. LXXVL). This groove first 
deepens into a furrow, bounded by two plates—the la mi a at dorsales, beneath 
which a delicate fibril appears—the chorda dorsalis, or notochord —in which 
cartilage can very early be recognised. 

The chorda dorsalis and the lamina) dorsales are the rudiments of the 
vertebral column and canal. 

The first approaches towards a definite form in the embryo are made — (I) 
by the development of the rudimentary spinal column; (2) by the cleavage 
of the middle layer of the blastodermic membrane, from which a part of that 
column is derived; and (3) by the incurvation of the column at its cephalic 
end to form the brain and brain-case. 

The heaping up of the epiblast in the germinal area gives rise to a 
distinct longitudinal streak, which, when looked at from above, is seen to 
be constricted in the middle. Soon this heaped-up epiblast constitutes a 
distinct groove, the sides and base of which are formed of epiblastic cells 
(fig. LXXIX. a). The margins of the groove then coalesce, first in the 
middle of the embryo, then towards the cephalic end, which is soon seen to 
be more dilated than the rest, and to present constrictions dividing it imper¬ 
fectly into three chambers, and lastly at the caudal extremity. Thus a 
closed tube is formed lined with epiblast, and having a covering of the same 
membrane (fig. LXXIX. n). The lining of the tube is developed into the 
nervous centres, the covering into the epidermis of the back and head. 
Below this primitive cerebro-spinal canal lies the mesoblast, and from this 
are developed (1) a continuous, rod-shaped body lying below the primitive 
groove, and called the notochord ; (2) on either side a substance divided into 
a number of square segments (the protovertebrec), which first make their 
appearance in the region which afterwards becomes the neck, then further 
forwards towards the head, and afterwards extend along the body. These 
protovertebrae, as will be explained hereafter, are not the same as the 
permanent vertebrae ; but they are .differentiated partly into the vertebrae, 

* lu the spinal nerves the part which is in connection with the cord, including the gan¬ 
glia, is formed from the mesoblast, according to the most recent observations. 
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partly into the muscles and true skin, and partly into the roots and ganglia 
of the nerves. 

On either side of the protovertebrse the mesoblast splits into two layers, 
the upper of which, or that lined by epiblast, is called somatopleure, and 
the lower (lined by hypoblast) splanchnopleure (tig. LXXIX. b, 5, 50 - 
Prom the former the skeleton, muscles, and true skin of the external parts 
of the body are derived ; from the latter, the muscular and other mesoblastic 
portions of the viscera. The space between them is the common pleuro¬ 
peritoneal cavity. Whilst the parietes of the body are still unclosed, this 
commora peritoneal cavity is continuous with the space between the amnion 
and chorion, as seen in fig. LXXVll. f. 

The embryo, which at first seems to be a mere streak, extends longi¬ 
tudinally and laterally. As it grows forwards it becomes remarkably curved 
on itself (cephalic, flexure), and a smaller but distinct flexure takes place at 
the hinder end (caudal, flexure). At the same time the sides of the embryo 
grow and curve towards each other, so that the embryo is aptly compared 


Fifl. LXXIX.—Transverse sections through the embryo-chick before and some time after 
the closure of the medullary canal, to show the upward and downward inflections of the 
blastoderm (after Reniak). 

B 



A. At the end of the llrat day. i. Notochord. 2. Primitive groove in the medullary canal. 3. Edge of the dorsal 
lamina. 4. Corneous layer or epiblast. 5. Mesoblast divided in its inner part. 6. Hypoblast or epithelial layer. 
7. Section of protovertehral plate. 11. On the third day in the lumbar region. 1. Notochord in its sheath. 2. 
Medullary canal now closed in. 3. Section of the medullary substance of the spinal cord. 4. Corneous layer. 
5. Somotopleure of the mesoblast. 5'. Splanchnopleure (otic llgurc Is placet! in the pleoro.peritoneal cavity). 6. 
Layers of hypoblast in the intestines spreading also over the yolk. 4x5. Part of the fold of the amnion formed by 
eplblust and somatoplcuro. 


to a canoe turned over (see fig. LXXX.). The well of the canoe opens freely 
into the cavity of the yolk-sac. Its walls are of course formed by the three 
blastodermic membranes, and at the point where the well commences (the 
future umbilicus) the outer (epiblast), lined by the somatopleural layer of 
mesoblast, turns hack over the canoe on all sides till the folds meet at the- 
point opposite the umbilicus : then the two sides communicate with each 
other, and thus a closed serous sac, the amnion, is formed (fig. LXXX.). 
Meanwhile the yolk-sac communicates freely with the interior of the embryo, 
through the large opening which afterwards becomes the umbilicus, and 
which we have likened to the well of the canoe (fig. LXXVII. b, c) ; * and 
through this opening the internal blastodermic membrane and the internal 
or splanchnopleural division of the mesoblast pass out. In those animals 
which have no amnion, all three layers pass over the yolk-sac ; but where 
♦ 

* The student jvill remember that in figs. LXXVII., LXXVIII., the embryo is represented 
as lying on its back; but the position in which the spinal column iB highest is usually 
described as the natural one, as in fig. LXXX. 
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the amnion exists it separates the external blastodermic layer from the yolk- 
sac or umbilical vesicle, as shown in the figures. This umbilical vesicle is 
therefore at first a mere part of the general cavity of the yolk, partly en¬ 
closed by the embryo; but as the latter grows round on all sides towards 
the umbilical aperture, the yolk-sac becomes distinguished into two portions, 
one lying inside the embryo and forming a portion of the intestinal cavity 
(out of which the student must remember the bladder is also formed), and 
therefore forming a part of the body of the foetus, and the other lying ex¬ 
ternal to the body, and remaining therefore as a part of what is, in a more 
restricted sense, the ovum. The two parts communicate by a passage—the 
omphalomesenteric duct — the destination of which will be pointed out presently. 
The extra-embryonic portion of the umbilical vesicle is of small importance 
and very temporary duration in the human subject. It is the seat of the 
earliest circulation, but is soon replaced in that capacity by the allantois, 
which becomes the great bond of vascular connection between the embryo 
and the uterine tissues, as will be explained presently. As the arteries 
developed in the middle blastodermic layer grow, they cover the umbilical 
vesicle, forming the vascular area, the chief vessels of which are the omphalo¬ 
mesenteric, two in number. The vessels of this area appear to absorb the 
fluid of the umbilical vesicle, which dries up into a disc-like body attached 
to the amnion, and having no further function. The activity of the umbili¬ 
cal vesicle ceases about the same time (fifth or sixth w’eek) as the allantois 
is formed. In fact, the umbilical vesicle provides nutrition to the betas from 
the ovum itself, while the allantois is the channel whereby nutrition is 
conveyed to it from the uterine tissues. The umbilical vesicle, however, is 
visible, containing fluid, up to the fourth or fifth month, between the amnion 
and the chorion, with its pedicle and the omphalomesenteric vessels. The 
latter vessels then become atrophied, as the functional activity of the body 
with which they are connected ceases. 

The Amnion. —The first step towards a clear understanding of the 
development of the embryo is to have a proper conception of the method 
and the object of the formation of the amnion and of the cleavage of the 
blastoderm (its middle layer) into two portions at the unclosed portion of 
the embryo. The object of this cleavage is to form the common pleuro¬ 
peritoneal cavity, and to conduct out, along the umbilical vesicle and the 
allantois, the vessels by which the vital vascular connection between the 
feet us or ovum and the mother is to be established. 

The amnion is the membrane which immediately surrounds the embryo. 
It is of small size at first, but increases considerably towards the middle of 
pregnancy, as the foetus requires the power of independent movement. Its 
cavity is occupied by a clear serous fluid, the liquor amnii, which contains 
about i per cent, of solid matter, albumen with traces of urea. The 
quantity of this fluid increases up to about the sixth month of pregnancy, 
after which it diminishes somewhat. The use of the amnion is believed to 
be chiefly to allow of the movements of the foetus in the later stages of 
pregnancy, though it serves no doubt other purposes also. Its external 
layer, derived from the mesoblast, is now described as being muscular, at 
least as displaying rhythmic contractions during life. The internal layer is 
derived from the epiblast. * 

The amnion is thus formed. As the embryo grow r s it becomes curved 
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in front and behind—the cephalic and ca udal flexures ; and as these flexures 
increase they pucker up the embryo towards a wide opening or dehiscence 
below, the situation of the future umbilicus. The embryo also curves over 
laterally towards the same point. The external blastodermic layer (epi- 
blast) is reflected at the flexures of the embryo, in the manner shown in 
fig. LXXVIII., from the body of the embryo on to the umbilical vesicle and 
allantois. As the allantois, at least its vascular portion, extends over the 
whole yolk-sac, to line the chorion internally, it carries the amnion with it 
until its caudal and cephalic portions come into contact (at a', fig. LXXX.), 
meet, and coalesce, forming a simple closed cavity. This internal or 
epithelial lining of the amnion derived from the epiblast is coated over by a 
fibrous (or muscular ?) layer, which is furnished by the somatopleural part 
of the mesoblast, as above explained and figured. 


Fig. LXXX.- Diagrammatic section'through the ovum of a mammal in 
the long axis of t he embryo. 



t . The cranto- vertebral axis. ?, i. The cephalic anil caudal portiona of the primitive alimentary canal. n. The 
amulott. n'. The point of reflection into the false amnion, r. Yolk-sac, communicating with the middle part of 
the intestine by r f, the vilello-intestiiiul duct. u. The allantois. The ovum Is surrounded externally by the villous 
chorion. 


The amnion is destitute of vessels. It is exclusively a foetal structure, 
and in no obvious connection with the partB which are truly uterine. 

The part of the amnion which was at first in contact with *the chorion 
(and which is shown in fig. LXXX. by the dotted line on either side of a') is 
called the ' false amnion,' or resicula serosa. When the amniotic folds come 
together and communicate, tliiB is entirely separated from the amnion 
proper, and is either obliterated or takes a Bhare in the development of the 
chorion. In mammals the epiblast only is believed to be concerned in the 
formation of the false amnion. 

The Allantois is the chief agent of the early circulation, i.e. the duct 
or tract alon^ which the vessels extend which convey the blood of the 
embryo to the foetal chorion, where it is exposed to the influence of the 
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maternal blood circulating in the decidua or uterine portion of the chorion, 
from which it imbibes the materials of nutrition, and to which it gives up 
those matters which are necessary for its purification. The allantois is 
formed by a projection of the internal germinal layer (hypoblast), taking 
with it the splanchnopleural layer of the mesoblast, in which latter the 
vessels are formed which constitute its most important part. It is at 
first a mere hollow projection otit of the common intestinal cavity 
(fig. LXXVIII. c), but it soon extends into and through the pleuro-peritoneal 


« 

Fig. LXXXI.—Magnified view of the human embryo of four weeks with the 
membranes opened (from Leighman after <!oste). 



y The umbilical vesicle with the omphalomesenteric vessels, v, anil its long tubular attachment to the intestine, r. 
The villi of the chorion, m. The amnion op'lied. «. Cul-de-sac of the allantois, and on each side of this the umbi¬ 
lical vessels passing out to the chorion, it. in the embryo, the eye. r. The ear-vesicle, h. The heart. 1. The 
liver, o. The upper ; p, the lower limb. ?r. Wolffian body, in front of which are the mesentery and fold of intes¬ 
tine. The Wolffian duct and tubes are not represented. 


space till ij, meets with the primitive chorion, and to this it contributes its 
essential foetal portion, the fibrous or vascular layer of the allantois. The 
epithelial or internal portion of the allantois, formed by the hypoblast, is 
hollow, and is usually styled the allantoic vesicle. The part of the allantoic 
vesicle outside the embryo soon withers and disappears in the human 
foetus, while the vascular part grows and develops into the umbilical cord. 
The part of the allantois internal to the embryo forms, or contributes to 
form, the bladder below, while its upper portion becomes impervious, and 
is called the urachus. 

In the embryos of those animals in which the whole yolk-sac is taken 
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up into the body of the embryo, there is no amnion and no allantois ; but 
whenever the amnion is formed an allantois is also formed. In the former 
case the embryo is nourished directly by transudation into the yolk. In 
the latter the yolk is of subordinate importance ; the foetus deriving its 
* nourishment from the uterus through the vascular connection established 
between the allantois and decidua, or later between the foetal elements of 
the placenta, derived from the allantois, and the maternal, derived from 
the decidua. 

The Chorion .—At the time we have just been speaking of, the envelope 
of the ovum consists externally of the vitelline membrane, lined internally 
by the amnion. The allantois, or rather the fibro-vaseular portion of the 
allantois, grows in between these two membranes, applies itself to the 
vitelline membrane, and forms with it the foetal portion of the chorion.* 
Between this membrane and the amnion there is a space (fig. LXXYIII.) 
which is described by Dalton as occupied by a semi-fluid gelatinous 
material, somewhat similar to that of the vitreous body of the eye, and a 
similar material forms the bulk of the umbilical cord. The umbilical 
vesicle, as is seen in the figures, lies in this space, which is the primitive 
pleuro-peritoneal cavity, or interval between the somato- and splanehno- 
pleural layers of the mesoblast. Soon the surface of the foetal chorion 
shows villous processes, from which circumstance it is known as the 
* shaggy chorion.’ 

These villi are projections formed to receive the outgrowths of the 
fetal vessels; but the villi are formed before they receive any vessels, and 
arc at first, as figured by Dalton,t mere cellular fingers or processes, 
likened by him to the tufts of seaweed. Into these tufts the growing 
vessels of the allantois with their connective-tissue envelope project. These 
villi cover at first the whole surface of the chorion; but as development 
progresses and the placenta is about to be formed, by which the extent of 
the attachment of the ovum to the uterine walls is to be limited (whilst the 
energy of its nutrition is no doubt to be indefinitely increased), the villi 
disappear over the rest of the chorion, and are confined to that part only 
which is to form the foetal portion of the placenta. 

The Decidua .—The growth of the chorion and placenta can only be 
understood by tracing the formation of the decidua. 

The decidua (figs. LXXVIIL, LXXXII.) is formed from the mucous 
membrane of the uterus. Even before the arrival of the fecundated ovum 
in the uterus, the mucous membrane of the latter becomes vascular and 
Humid, and when the ovum has reached the uterus, it is embedded in 
the folds of the mucous membrane, which overlap, and finally completely 


* The precise part of the ovum from which the chorion is originally developed is not 
certainly determined. I have here followed the authorities who derive it from the vitelline 
membrane, but it is believed by others to be developed from the epiblast reflected over that 
membrane. A reference to figs. LXXVIIT, LXXX., will show the student how easily the 
vitelline membrane may receive a covering of epiblast in an early period; and the point can 
hardly be settled for the human ovum, except by inference from observations on lower 
animals, and such observations are rendered uncertain in consequence of the immature con¬ 
dition of the ovum at this period. Foster and Balfour say on this point, ‘ The false amnion 
either coalesces with the vitelline membrane, in contact with which it lies, or else replaces it, 
and in the later days of incubation is known as the chorion.’ These authors therefore trace 
epiblastic elements into the chorion, and possibly mesoblastic also, in the chick, 
f Dalton’s Physiology, 5th ed. p. 630. 



THE DECIDUA. 


CXXVll 


encircle the ovum. Thus two portions of the uterine mucous membrane 
(decidua) are formed—viz. that which coats the muscular wall of the 
uterus, decidua vera, and that which is in contact with the ovum, decidua 
rejiexa. The decidua does not extend into the neck of the uterus, which 
after conception is closed by a plug of mucus. The decidua vera is per¬ 
forated by the openings formed by the enlarged uterine glands, which 
become much hypertrophied and developed into tortuous tubes. It con¬ 
tains at a later period numerous arteries and venous channels, continuous 

with the uterine sinuses, and it is from it that the uterine part of the 

• * 

Fig. LXXXII.—Sectional plan of the gravid uterus, from Wagner, 
in the third and fourth month. 



<i. Plug of mucus in the neck of the uterus, h. Fiillnptun tuts', r. The decidua vera. e». The decidua vem passing 
into the right Fallopian tube : the cavity of the uterus is almost completely occupied by the ovum, c r. Points of 
the reflection of the decidua reflexa (in nature the united decidua do not stop here, but pass over the whole utoriue 
surface of the placenta). <j. Supiioned allantois. A. Umbilical vesicle, i. Amnion, k. Chorion, covered with the 
decidua reflexa. d. Cavity of the decidua. /. Decidua serotina, or placental decidua. » 

placenta is developed. The portion of the decidua vera which takes part in 
the formation of the placenta is called the decidua serotina. 

The decidua reflexa is shaggy on its outer aspect, but smooth within. 
The vessels, which it contains at first, disappear after about the third 
month; about the fifth or sixth month the space between the two layers 
of the decidua disappears, and towards the end of pregnancy the decidua 
is transformed into a thin yellowish membrane, which constitutes the 
external envelope of the ovum. 

Much additional interest has been given to the physiology of the 
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decidua by the fact, which seems to be now established by the researches 
of Dr. John Williams, that every discharge of ova is, as a rule, accom¬ 
panied by the formation of a decidua, and that the essence of menstrua¬ 
tion consists in the separation of a decidual layer of mucous membrane 
from the uterus. 

The Placenta is the organ by which the connection between the foetus 
and mother is maintained, and through which blood reaches the foetus and 
is returned to the uterus. It therefore subserves the purposes both of 
circulation and respiration. It is formed of two parts, as already shown — 
viz. the maternal portion which is developed out of the decidua vera 
(serotina), and the foetal placenta formed by the villous chorion. Its shape 
in the human subject is that of a disc, one side of which adheres to the 
uterine walls, while the other is covered by the amnion. The villi of the 
chorion (or foetal placenta) gradually enlarge, forming large projections— 
‘ cotyledons' —which each contain the ramifications of vessels communi¬ 
cating with the umbilical arteries and veins of the foetus. These vascular 
tufts are covered with epithelium, and project into corresponding depres¬ 
sions in the mucous membrane of the uterine walls. The maternal portion 
of the placenta consists of a large number of cells formed by an enlarge¬ 
ment of the vessels of the uterine wall, and conveying the uterine blood 
into close proximity to the villi of the foetal placenta, which dip into these 
cells. The interchange of fluids, necessary for the growth of the foetus, 
and for the depuration of the blood, takes place through the walls of these 
villi, but there is no direct continuity between the maternal a'nd foetal 
vessels. The arteries open into the placental cells somewhat after the 
manner of the erectile tissue. The veins anastomose freely with one 
another, and give rise, at the edge of the placenta, to a venous channel 
which runs around its whole circumference—the placental sinus. 

The umbilical cord appears about the end of the fifth month after preg¬ 
nancy. It consists of the coils of two arteries (umbilical) and a single 
vein, united together by a gelatinous mass ( gelatin of Wharton) contained 
in the cells of an areolar structure. There are originally two umbilical 
veins, but one of these vessels becomes obliterated, as do also the two 
omphalomesenteric arteries and veins, and the duct of the umbilical 
vesicle, all of which are originally contained in the rudimentary cord. 
The permanent structures of the cord are therefore those furnished by the 
allantois. 

Growth of the Embryo. —The youngest human embryos which have been 
met witji are two described by Dr. A. Thomson in the • ‘ Edin. Med. and’ 
Surg. Journal,’ 1839, and in his paper references to the other extant de¬ 
scriptions of early ova will be found. The ova in question were believed 
to be of the ages respectively of twelve to fourteen days, and about fifteen 
days.* The figures are here reproduced. The earliest ovum (fig. LXXXIII.) 
was - 4 » e th of an inch in diameter when freed from some adherent decidua. 
The chorion presented a slightly villous appearance, and consisted of only 
one layer of membrane. On opening it the umbilical vesicle and embryo 
were found not to fill its cavity completely. The embryo was a line in length, 

* For tbe data on which these calculations are founded, the reader is referred to the 
original paper. 
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and nearly - 4 ^th of an inch in thickness. The chorion was united to the 
embryo and umbilical vesicle by a thin tenacious web of albuminous fila¬ 
ments, formed probably by coagulation in the spirit in which it had been 
kept. There-were no vessels on the umbilical vesicle. The abdomen of the 
embryo presented no appearance of intestine, but merely a long shallow 
groove, forming a common cavity with the yolk-sac. Around this intes¬ 
tinal groove the germinal membrane was continuous with that on the 
surface of the yolk-sac. One extremity of the embryo, probably the 
cephalic, was enlarged, but this the author believed to be accidental. A 
more opaque and expanded portion between the cephalic extremity and 
the surface of the yolk-sac appeared to him to indicate the rudimentary 
heart. 

The second embryo (figs. LXXXTV., LXXXV.) was in a slightly more 
advanced condition. In it, as in the former, the amnion and allantois 
were not found, though the adhesion of the embryo by its dorsal aspect 
to the inner side of the chorion renders it probable that the amnion was 


Fig. LXXX 1 II.—Human 
ovum, 12 to 14 days. 



1. Natural sire. Kulargol. 


Fjg. LXXXIV.— 
Human ovum, 

15 days, 



Fig. LXXXV.—Embryo from 
the preceding: ovum. 



’Umbilical vesicle, s. Medullary groove. 
3. Cephalic portion of the embryo. 4. 
Caudal portion. 5. Fragment of mem¬ 
brane (amnion ?). 


formed. The cephalic and caudal extremities could he easily distinguished ; 
the vertebral groove appeared to he open in its whole extentthere was 
a more perfect intestinal groove than in the former case, and there was 
tin irregular-shaped mass between the yolk and the cephalic extremity 
of the embryo, which Professor Thomson believed to be the rudiment 
of the ‘heart. No distinct trace of omphalomesenteric vessels could he 
observed.* 

In an embryo of fifteen to eighteen days, described by Costq, the villi 
of the chorion were well formed, the umbilical vesicle communicated 
largely with* the intestine, and the allantois was present, united to the iitner 
surface of the chorion, and communicating by a large pedicle with the 
intestine. Both the allantois and umbilical vesicle were vascular. The 
amnion was not yet closed. 

In ova of the third and fourth week the amnion has been found closed; 
the rudiments of the eye, ear, maxillary projections, pharyngeal arches, 
cerebral vesicles, anterior and posterior extremities, liver, and umbilical 
cord are observed (figs. LXXXL, LXXXVI.). 

* A third early embryo is figured and described in this paper, but the author is more 
uncertain as to its age. 
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Summary of the changes which take place in the ovum, and of the manner 
in which the membranes of the (ftnbryo are formed :— 

In the ovary, the germinal vesicle disappears. 

In the Fallopian tube, the ovum comes in contact with the germinal fluid 
and is fecundated. It becomes coated with an albuminous secretion. 

Summary of changes after conception :— 

1. Segmentation or cleavage of the yolk into a number of nucleated 
cells, ‘ vitelline spheres.’ 

2. Accumulation of fluid within the ovum, and arrangement of the 
vitelline spheres around the fluid on the internal surface of the vitelline 
membrane, forming a second membrane, the.‘ blastodermic membrane.’ 

3. Splitting of the blastodermic membrane into three layers, named 

from within outwards, the ‘ hypoblast,’ the ‘ mesoblast,’ and the ‘ epiblast.’ 
This is probably effected by the division of the blastodermic membrane 
primarily into two layers, the epiblast 
and the hypoblast, and the subsequent 
cleavage of the hypoblast into mesoblast 
and hypoblast. ■* 

4. Agglomeration of cells and thicken¬ 
ing of the outer layer of the blastodermic 
membrane at one particular spot, forming 
an elongated oval-shaped area, called the 
‘ germinal disc,’ or ‘ area germinativa.’ 

5. In the centre of the area germina¬ 
tiva the appearance of a delicate line 
or furrow, running longitudinally, and 
called the * primitive trace.’ 

6. The formation of the primitive 
trace into a distinct groove, caused by 
the heaping up of the cells on either side 
of it, so as to form a longitudinal ridge, 
called the * lamina ■dorsalis.’ 

7. The increase and incurvation of 
these laminae dorsales until they meet 
behind, enclosing a canal, lined by epiblast. The canal is the spinal canal; 
from the epiblast which lines it is developed the nervous centres. 

8. The dilatation of the cephalic extremity of the canal, and its con¬ 
striction in places, thus dividing it imperfectly into three chambers, in 
which the different parts of the brain are developed. 

9. The formation in the mesoblast immediately under this canal of 
a continuous rod-shaped body, the ‘ corda dorsalis,’ or * notochoYd.’ 

10. The formation on either side of the notochord of a substance 
divided into a number of square segments, the ‘ protovertebrfe.’ 

11. The splitting of* the mesoblast external to the protovertebra into 
two layers. The outermost is called ‘ somatopleure,’ and is lined externally 
by the epiblast ; the innermost is called the splanchnopleure, and is lined 
internally by the hypoblast. Between the two is a space which forms the 
common pleuro-peritoneal cavity. 

12. The curving of the embryo oh itself both longitudinally and laterally, 
so 4s to be comparable to a canoe turned ov&r; the walls being formed 


Fin. LXXXVI.—Human embryo in the 
fourth week. 



1. Amnion removed in part of the dorsal region. 
2. Umbilical vesicle. 3. Omphalomesenteric 
rluct. 3. Inferior maxillary tubercle of first 
pharyngeal arob. 5. Superior maxillary tubercle 
from the same arch. 6. Second pharyngeal 
arch. 7. Third. 8. Fourth, g. Mye. 10. Primi¬ 
tive auditory vesicle. 11. Anterior extremity. 
12 Posterior extremity. 13. Umbilical oord. 

'14. Heart. 15. Livor. 
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of all three layers of the blastodermic membrane, and the well of the canoe, 
that is the body-cavity of the embryo, opening into the cavity of the yolk- 
sac. 

13. A portion of the yolk-sac now lies in the body-cavity of the embryo, 
and a portion outside it; the two parts communicating by a duct, the 
omphalomesenteric duct. The portion of the yolk-sac external to the body- 
cavity is now termed the umbilical vesicle, and provides nutrition to .the 
embryo until such time as the allantois is formed ; vessels, developed from 
the middle blastodermic layer, ramifying over it and'gradually absorbing 
its contents. 

14. Formation of the Amnion. —At the extremities of the incurved embryo, 
that is to say, at the points where the body-cavity commences, the outer 
layer of the mesoblast (the somatopleure) and the epiblast curve backwards, 
forming at first a double fold or diverticulum, which gradually extend over 
the back of the embryo until they meet behind. At the point of junction 
the extremities of the two folds adhere together, and the septum thus 
formed atrophies and disappears. Tims we have two membranes, one the 
‘ true ’ amnion, which encloses a space over the back of the embryo, the 
‘ amniotic cavity ,’ containing a clear fluid; the other the ‘false ' amnion, 
which lines the internal surface of the original vitelline membrane. Between 
the two is an interval, into which a process of the two internal layers of 
the blastodermic membrane prolongs itself. 

15. Formation of the Allantois. —A hollow projection of the internal 
layer of the mesoblast (splanclmopleure) and the hypoblast takes place from 
the body-cavity of the embryo into the space between the true and false 
amnion. This is the allantois. As it grows it gradually spreads out on 
the internal surface of the false amnion and vitelline membrane, until its 
two extremities coalesce over the back of the embryo ; thus a membrane is 
formed, consisting originally of three distinct layers—the vitelline membrane, 
the false amnion, and the allantois, which together constitute the chorion. 
From the outeFsurface of this membrane villous processes project, which are 
intended to receive the outgrowths of the foetal vessels. At first these pro¬ 
cesses cover the whole surface of,the chorion, hut subsequently are confined 
to one part, the seat of the future placenta, the villous processes over the rest 
of the surface disappearing. As the walls of the body-cavity grow inwards 
towards the umbilicus, the portion of the allantois within the embryo 
becomes partially cut off from the remainder by a constriction corresponding 
to the situation of the umbilicus. From this portion the bladder and the. 
urachus are developed, as will be subsequently explained. The portion of 
the allantois external to the embryo, which extends from the situation of 
the umbilicus to the chorion, constitutes the umbilical cord; of this 
cord the part formed by the hypoblast withers away, the vessels being 
formed in the splanchnopleural layer of the mesoblast. 

16. Formation of the Decidua. —The decidua is formed from the mucous 
membrane of the uterus, which becomes vascular and tumid before the 
ovum reaches the cavity. The fecundated ovum becomes embedded in 
this tumid membrane, which grows up around it and encloses it. Thus , 
the ovum becomes, surrounded by three membranes—(1) the amnion, 
derived from the somatopleure and epiblast; (2) the chorion, formed 
by three layers—the allantois, the false amnion, and the vitelline menj.- 

h % 
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brane; and (3) the decidua, derived from the mucous membrane of the 
uterus. 

17. Formation of the Placenta. —The villi of the chorion penetrate into 
follicles in the decidua. These follicles communicate with the uterine 
sinuses, and contain blood. The villi of the chorion become vascular, con¬ 
taining loops of fine blood-vessels, # which communicate with the umbilical 
arteries and veins. 

The further development of the embryo will perhaps be better under¬ 
stood if we follow as briefly as possible the principal facts relating to the 
chief parts of which the body consists—viz., the spine, the cranium, the 
pharyngeal cavity, mouth, &o., the nervous centres, the organs of the 
senses, the circulatory system, the alimentary canal and its appendages. 

Fig, LXXXVII.—Transverse section through the dorsal regiontof an embryo-chick, 
end of third day (from Foster and Balfour). 


m e 



Am. Amnion, mp. Muscle plate. n>. Cardinal vein. Ao. Dorsal aorta at the point where its two roots begin to 
join. Ch. Kotochord. Wd. Wolffian duct. Wb. Commencement of formation of Wolffian liody. ep. Bpiblant. m. 
Somatoploure. lip. Hypoblast. The section passes through the place where the alimentary canal (bp) communi¬ 
cates with the yoliwsac. 

the organs of respiration, and the genito-urinary organs.* The reader is 
also referred to the chronological table of the development of the foetus at 
the end of the Introduction. 

Development of the Spine. —The external layer of the blastoderm (epi- 
blast), as shown in fig. LXXIX., dips down to form the medullary groove 
which is afterwards converted into the medullary canal, and in this canal 
the nervous centres are formed out of epiblastic elements. At the same 
time the chorda dorsalis, or notochord, is formed out of the mesoblast. 
This is a rod or cylinder composed of a transparent tube containing em- 

* The scope of this work only permits the briefest possible reference to these subjects. 
Those who wish to study the subject of embryology in more detail are referred to KoUiker’s 
JBntwickelwngsffesehichte, to the chapters on the development of the various organs in the 8th 
edition of Quain’s Anatomy, or to the works of l'rof. Dalton and of Foster ana Balfour. 
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Fig. LXXXVIII.—Cervical part of 
the primitive vertebral column and 
adjacent parts of an embryo of the 
sixth day, showing the division of 
the primitive vertebral segments 
(fiom Kblliker, after Remak). 


bryonic cells (fig. LXXXVII.), and extending from the cephalic to the caudal 
extremity of the foetus below the spinal cord. On either side of this are 
laid down also from the mesoblast a series of square-shaped bodies called 
the protovertebrce. The protovertebr® or primitive vertebrae appear early, 
as fiark spots, which soon enlarge and fornj. quadrangular laminae, one on 
either side of the chorda dorsalis, commencing in the cervical region. 
These spread out and bend towards each other, so as to come into- contact 
around the spinal canal and enclose it, forming the rudiment of the future 
bodies and arches of the vertebrae, as well aH of the vertebral and other 
muscles. This primitive vertebral column is, however, entirely membranous 
until about the sixth or seventh week, when cartilage begins to be deposited 

in it. The proto vertebrae do not coincide 
with the permanent vertebrae. On the 
contrary, each primitive vertebra separates 
into two parts, the upper part belonging 
to the permanent vertebra which lies above 
the point of separation, and the lower one 
to that below (fig. LXXXVIII.). The chorda 
dorsalis becomes gradually atrophied, except 
at the part corresponding to the intervals 
between the permanent vertebrae, where it 
forms the intervertebral discs. 

The steps by which the various parts of 
the spinal column are composed are compli¬ 
cated, and in several points they are not at 
present clearly made out. Thus the noto¬ 
chord is usually regarded, and is described 
above, as being formed out of the meso¬ 
blast ; but this is denied by several authors, 
who refer its origin to the epiblast, and who 
deny that any cartilaginous change takes 
place in it. These authors would thus refer 
the intervertebral discs exclusively to the 
protovertebrae, while the notochord would, 
according to them, disappear entirely in 
after life. 

What is usually admitted is shortly as 
follows : The protovertebrte, derived from 
the mesoblast, increase in size and grow up 
around the notochord, so as to enclose it completely. They then become 
divided or segmented each into two portions, the upper segment of the lower 
protovertebra coalescing with the lower segment of the upper to form the 
corresponding segment of the whole trunk or soma tome. From each of 
these somatomes are to be derived (i) the basis of the vertebra and, as 
proceeding from this, the bony framework of the portion of the skeleton to 
which the vertebra serves as a centre; (2) the muscular plates which sur¬ 
round the vertebra, and from which the muscular elements extend into 
the limbs; (3) tl^ vascular system; (4) the ganglia which lie in the inter¬ 
vertebral foramina, and the nerves which proceed from these ganglia, and 



i, i. Chorda dorsalis in its sheath, pointed at 
iln upper end. 2. Points by three lines to the 
original intervals of the primitive veiicbrse. 
3, in a similar manner indicates the places 
of new division into permanent bodies of 
vertebra,, c indicates the body of the first 
cervical vertebra; in this and the next 
tlie primitive division has disappeared, as 
also in the two lowest represented, viz., 
d and the one above ; in those intermediate 
the Hue of division is shown. 4, points in 
three places to the vertebral arches; and 
5. similarly to three commencing ganglia 
of tlie spinal nerves ; the dotted segments 
outside these parts aro the muscular plates. 
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finally the true skin below the epiblast and the corium of the mucous 
membrane below the hypoblast. 

The mesoblastic elements (protovertebrae) on leither side grow towards 
each other and coalesce, surrounding the notochord and the epiblastic 
elements out of which the medullary canal has been developed (fig. LXXXYIL 
me). From this portion of the somatomes the laminae of the vertebrae, the 
muscles-and other parts in the vertebral grooves, and the skin of the back 
are formed. 


Fig. LXXXTX.—Face of an embryo 
of 25 to 28 day a. Magnified 15 times. 


Development of the Cranium in general, and of the Face .—The foetal 
cranium is developed from the primitive vertebral discs surrounding the 
upper extremity of the chorda dorsalis. These advance in the form of a 
membranous capsule (‘ investing mass 
of Rathke) which covers the end of the 
chorda dorsalis, forming the rudiment 
of the base of the skull, and moulds 
itself on the cerebral vesicles, so as to 
constitute the membrane in which the 
vault of the skull is developed. The 
membranous capsule presents at the 
base of the skull two thickenings (‘ lateral 
trabecuhe ’ of Rathke) directed forwards, 
and enclosing an opening (pituitary 
opening) which is partly closed by a 
thinner membrane—the middle trabe¬ 
cula. The upper end of the chorda dor¬ 
salis terminates in a pointed extremity 
(fig. LXXXVHL), which extends about 
as far forwards as the body of the sphe¬ 
noid bone, where it becomes lost near 
the situation of the pituitary body. The 
membrane becomes replaced by cartilage 
in the part corresponding to the base of 
the skull and the trabeculae. A portion 
of this primitive cartilaginous cranium 
becomes atrophied and disappears; a 
portion persists—forming the cartilages of the nose and those of the ar¬ 
ticulations ; the rest forms the cartilaginous nidus of the basilar part of 
the occipital, the greater part of the sphenoid, the petrous and mastoid 
portions of the temporal, the ethmoid bone, and the septum nasi. 

As the cerebral extremity of the foetus grows.it becomes.twice bent 
forwards on its own axis (fig. XC.). The upper or posterior curvature 
is called the cerebral; the lower or anterior, the frontal protuberance. 
From the anterior end of the chorda dorsalis four prolongations proceed on.. 
either side, and meet in the middle line (figs. LXXXVI., LXXXIX., 4, 7, 
8, 9). These are the pharyngeal arches, and in $hem, and in the frontal 
protuberance, certain hones are developed, which are called secondary 
hones, to distinguish them from those above enumerated, which are formed 
from the primitive cranium itself. Between the first pharyngeal arch and 
the frontal protuberance is situated the buccal depression, which after- 



Frontal prominence. 


3. Right mid left 


olfactory fossa;. 4. Inferior maxillary tubercles, 
united in the middle line. 5. Superior maxil¬ 
lary tubercles. 6. Mouth or fauces. 7. Second 
pharyngeal arch. ft. Third. 9. Ponrth. 10. Pri¬ 
mitive ocular vesicle, 11. Primitive auditory 
vesicle. 
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wards becomes the cavity of the mouth, or more properly of the fauees, 
for the mouth itself is developed from the epiblast growing inwards, whilst 
these pharyngeal arche|i are formed from the mesoblast, lined internally 
by the hypoblast, the reflection of which membrane closes the cavity above 
in, the early state. The frontal protuberance next gives off two lateral 
parts (lateral frontal protuberances), on each of which a depression is 
formed, the olfactory fossa, bounded tm either side by the internal and 
external nasal processes. There is a groove external to the external nasal 
process, which afterwards is transformed into the lachrymal canal, and 
another groove leading from the olfactory fossa to the buccal cavity—the 
nasal groove. 

The first pharyngeal arch divides at its anterior extremity into two 
parts—a superior and inferior maxillary protuberance. The latter unites 
very early to its fellow of the opposite side to form the lower jaw. The 
superior maxillary protuberances are displaced outwards, and united to the 
external nasal process; from this part are developed the internal plate 
of the pterygoid process, the palate-bone, the superior maxillary, and the 
malar. The lateral masses of 'the ethmoid, the os unguis, and nasal bones 
are furnished by the internal nasal process. The rest of these processes 
oil either side are united by a single protuberance, the incisive tubercle; 
from which the intermaxillary bone and the middle of the upper lip are 
formed, and, according to some, the vomer. 

Besides the low r er jaw, the inferior maxillary protuberance furnishes a 
transitory cartilaginous mass—the cartilage of Meckel—from which the 
malleus and incus are formed. The remains of Meckel’s cartilage persist 
as long as till the end of the seventh or the eighth month of fetal life, in 
the form of a rod of cartilage lying inside the lower jaw. From the second 
pharyngeal arch are formed the stapes and stapedius muscle, the pyramid, 
the styloid process, the stylo-hyoid ligament, and the small cornu of the 
lxyoid bone. The great cornu and body of the hyoid bone are developed 
from the third arch, while the fourth pharyngeal arch enters merely into 
the formation of the soft parts of the neck, and does not give origin to any 
special organ. The pharyngegl or branchial fissures are four in number, 
the fourth being situated beneath or below the fourth arch; the first per¬ 
sists, though only in a portion of its extent, forming the Eustachian tube, 
the meatus auditorius, and the tympanic cavity. The other fissures are 
wholly closed by the sixth week.* 

* The relations of these pharyngeal arches to the cranial nerves - are of the greatest 
interest in a morphological point of view, but are hardly yet quite settled. Prof. Parker has* 
lately described the ossification of the skull as proceeding from five arches—a prte-oral and four 
pharyngeal or post-oral, the post-oral being the mandibular or inferior maxillary; the hyoid ; 
the tliyro-hyoia ; and the fourth, which, as above stated, has no remnant in the skeleton. The 
fifth cranial nerve, the facial, and the glosso-pliaryngeal, have definite relations to these arches; 
each dividing so that its anterior and posterior divisions embrace the cleft, or are distributed 
on the ‘ bars,’ as Professor Parker calls them, which bound the cleft. Thus the front division 
of the trigeminus is distributed in front of the buccal cleft on the prie-oral arch, and its 
posterior division on the first pharyngeal or mandibular: the facial sends its anterior division— 
represented in the mature condition by the chorda tympani—in front of the Eustachian fissure 
(the remains of the first cleft), to the mandibular arch, while its descending branches go to 
the hyoid arch; the glosso-pharyngeal goes by its lingual portkm to the hyoid ajch, while its 
pharyngeal part is distributed to the thyro-hyoid. 

The theory is a beautiful one, and the method of inquiry most fruitful in promise for the 
higher anatomy, which aims at uniting into one plan all the various forms of ova and the 
animals developed from them; but as yet it is hardly sufficiently established in fact 1o be 
made a necessary part of scholastic teaching; 
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Fro. X<—Longitudinal wet inn of 
the head of an embryo four weeks 
old, seen from the inside. 


Development of the Palate .—The buccal cavity is at first common to the 
mouth and nose. Then a lamella is given off from the superior maxillary 
tuberosity on either side, which is directed horizontally inwards. These 
two palatine lamellae meet in the median line, in front, about the eighth 
week, and by the ninth week the Beptum should be complete. The superior 
maxillary bones proper, and the Boft parts covering them, unite at an 
early period with the incisive bone, and the median portion of the lower lip. 
The olfactory fossae open into the upper (respiratory) portion of the cavity, 
forming the nostrils. It will be noticed that the various forms of hare¬ 
lip correspond to various interruptions of the process of union; thus the 
ordinary single harelip on one side of the median line results from the 
mere absence of union on that side between the soft parts which cover 
the incisive bone and those connected with the proper superior maxillary : 
if this occurs on both sides, we have the simplest form of double harelip ; 
if, besides this, the intermaxillary bone remains ununited, it usually is 
carried forward at the end of the vomer, 
forming the double harelip, complicated 
with projection of the intermaxillary bone ; 
if, added to this, the palatine lamella; also 
remain ununited, we have the complete 
degree of fissured palate and harelip. 

Fissure of the soft palate only, or of the 
soft and a portion of the hard, represent 
various degrees of non-union of the pala¬ 
tine lamella). 

Development of the Nervous Centres .— 

The medullary groove above described (p. 
exxi) presents about the third week three 
dilatations at its upper part, separated by 
two constrictions, and at its posterior part 
another dilatation called the rhomboidal 
sinus. Soon afterwards the groove becomes . 

a closed canal (medullary canal), and a soft blastema is deposited in it, which 
lines it, corresponding to its dilatations, and, like it, assuming a tubular form. 
This is the rudiment of the eerebro-spinal axis. As the embryo grows, its 
cephalic part becomes more curved, and the three dilatations in the anterior 
end of the primitive eerebro-spinal axis become vesicles distinctly separated 
‘from each other (fig. XC.). These are. the cerebral vesicles—anterior, 
middle, and posterior. The anterior cerebral vesicle (situated at this period 
quite below the middle vesicle) is the rudiment of the lateral and third ven¬ 
tricles, and of the parts surrounding them—viz., the cerebral hemispheres, 
optic thalami, corpora striata, corpus callosum, fornix, and all the parts 
which form the floor of the third ventricle. The middle vesicle represents 
the aqueduct of Sylvius with the corpora quadrigemina, and the crura 
cerebri. The posterior vesicle is developed into the fourth ventricle, and 
its walls form the cereflfellum. Pons Yarolii, medulla oblongata, and parts 
in the flftor of the fourth ventricle. The antero-posterior fissure which 
indicates the division of the brain into two halves appears early, and the 
primary anterior and posterior cerebral vesicles are also soon, divided by a 



Ocular vesicle. 2. Optic nerve flattened 
out. 3. Fora brain. 4. Intermediary brain, 
c. Middle brain. 6. Hinder brain. 7. After 
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transverse fissure into two parts, so as to constitute five permanent rudiments 
of the brain and medulla oblongata. The middle primary vesicle remains 
undivided. 

The anterior part of the anterior cerebral vesicle (Vorderhirn, fore brain, 
Prosencephalon) constitutes the cerebral hemispheres, corpus callosum, cor¬ 
pora striata, fornix, lateral ventricles, and olfactory nerves. These parts 
lie at first quite covered and concealed by those formed from the middle 
vesicle, and by the optic thalami, which, with the optic nerves, the third 
ventricle, and the parts in its floor, are furnished by the posterior portion 
of the anterior vesicle (Zwischenhirn, intermediary brain, Thalamen- 
cephalon). By the third month, however, the hemispheres have risen above 
the optic thalami^and by the sixth month above the cerebellum. Fissures 
are seen on the surface of the hemisphere at the third month, but all except 
one disappear. This one persists, and forms the fissure of Sylvius. The 
permanent fissures for the convolutions do not form till about the seventh 
or eighth month. The middle cerebral vesicle (Mittelhirn, middle brain. 
Mesencephalon) is at first situated at the summit of the angle shown on 
fig. XC. Its surface, at first smooth, is soon divided by a median and 
transverse groove into four tubercles (inhere ula quad rifle win a), which are 
gradually covered in by the growth of the cerebral hemispheres. The cavity 
diminishes as its walls thicken, and contracts to form the aqueduct of Sylvius. 
The crura cerebri are also formed from this vesicle. The third primary 
cerebral vesicle is divided at an early period (between the ninth and twelfth 
week) into two, the anterior part (Hinterhirn, hinder brain, Epencephalon) 
forming the cerebellum, and a membrane (membrana obturatrix) which 
closes the upper part of the fourth ventricle, and which disappears as de¬ 
velopment progresses; its posterior part (Naehliirn, after brain, Metenceplia- 
lon) forms the medulla oblongata, with the restiform bodies and auditory 
nerves.* 

The development of the pituitary body has of late received much atten¬ 
tion, and important questions of morphology are connected with this body. 
The description which is now accepted regards the pituitary body as the 
place of meeting of the epiblast, hypoblast, and monoblast at the extremity 
of the notochord, and as containing rudiments from each of these sources, 
or at least from the epiblast and hypoblast, for the mesoblastio elements 


* The above forms a short abstract of the facts hitherto observed relative to the develop¬ 
ment of the brain. But a very interesting series of lectures by Mr. Callender at the College 
of Surgeons gives a different account of the subject in some important particulars. Thus 
Mr. Callender lays very great stress on the pineal and pituitary bodies in the course of the 
development of the brain, classing them as the great centres around which the organs are 
grouped, and by which their position is determined. The pituitary body is anchored, as it 
were, at the base of the brain, just in front of the spot where the notochord terminates 
anteriorly, while the pineal body is anchored originally at the upper part of the future brain, 
near the bend of the head (about No. 9, fig. XC.). The two are connected together by 
a tract of tissue, apd the pineal centre gets covered in by the ‘ mantles ’ or embryonal hemi¬ 
spheres, while the pituitary centre retains nearly its relative position. Another important 
difference in Mr. Callender’s from the previous account is that he describes the permanent 
fissures in the lower part of the brain as appearing much earlier than has been previously 
believed (as early as ten to twelve weeks.), and says that the obliteration of these fissures 
is apparent only, and due to their being covered in and concealed by the tissue which is 
growing up to form the convoluted surface of the upper portion of the hemispheres, but that 
they are really permanent, and that their identity with the fissures in the base of the adult, 
brain can he verified. For many interesting details as to the growth of varions parts of the 
brain we must refer to the published lectures in liril. Med. Journ., June 1874. 
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derived from the chorda dorsalis are now said early to become displaced and 
to disappear. 

At the point where the notochord terminates anteriorly the medullary 
layer of the epiblast is reflected downwards to form a little pouch (fig. XCI., 
C, if) of nervous substance, the infundibulum. At the same time the hypo¬ 
blast passes upwards from the pharynx, or upper end of the primitive in¬ 
testine, to form, along with the corneous layer of the epiblast, a similar 


Fig. XCI.—Vertical section of the head in early embryos of the rabbit. 
Magnified (from Mihalkovies). 



a. From an embryo of five millimetres long. n. From an embryo of six millimetres long. c. Vertloal section of the 
anterior cml of the notochord and pituitary body, &c., from an embryo sixteen millimetres long. In A, the faucial 
opening is still closed. In a, it is formed, c. Anterior cerebral vesicle, tur. Meso-oerebrum. mo. Medulla oblongata. 
c«. Corneous layer, m. Medullary layer, if. Infundibulum. om.'Amnion. spe. Sphenoethmoidal, be. Central 
T (dorsum Bellas), and spo, splieno-occlpltal parts of the basis cranli. h. Heart. /. Anterior extremity of primitive 
alimentary canal and opening (later) of the fauces, i. Cephalic portion of primitive intestine. Mo. Thalamus. p\ 
Closed opening of the Involuted part of the pituitary body (/y). c/i. Notochord, ph. Pharynx. 


pouch, which becomes closed and converted into a closed glandular body, 
the glandular ■part of the pituitary body, or hypophysis. The end of the 
notochord would lie at first between these two parts of the pituitary body; 
bnt it is believed that, as the hypophysis becomes closed off and separated 
from the pharynx, the two parts of the pituitary body are carried backwards 
and upwards from off the end of the notochord, so as to leave the latter 
stranded as it were below the pituitary fossa. Others refer the hypophysal 
part of the pituitary body to epiblastic elements derived from the buccal part 
of the epiblast only, and so connect its development, not with the pharynx^ 
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but with the mouth and tile anterior portion of the skull. The question is 
an obscure one, but its main interest is to remind the reader that this* 
peculiar appendage to the brain forms, in an early condition of the foetus, 
the meeting-point of the portions of the ovum from which the nervous 
centres, the alimentary canal, the mouth, and the base of the skull are 
developed; and that its development has some connection, as yet imper¬ 
fectly understood, with that of these, or some of these, great sections Of the 
body. 

When the medullary groove is closed, the foetal spinal marrow at first 
occupies the whole of the canal so formed. It presents at first a large 
central canal, which gradually contracts, and in after life is no longer per¬ 
ceptible to the ej®, though it is still visible on microscopic sections (r. p. 
Ixxxii). After the fourth month the spinal column begins to grow in length 

more rapidly than the medulla, so that the 
latter no longer occupies the whole canal. 
The ganglia and anterior roots of the nerves 
are perceptible at the fourth week, the pos¬ 
terior roots at the sixth. The cord is com¬ 
posed at first entirely of uniform-looking 
cells, which soon separate into two layers, 
the inner of which forms the epithelium of 
the central canal, while the outer forms the 
central grey substance of the cord. The 
white columns are formed later; their rudi¬ 
ments can be detected about the fourth 
week, and some embryologists believe that 
they are developed from the mesoblast. 
The central canal of the spinal cord is at 
first unclosed behind, except by the epi¬ 
thelial layer, but at the age of nine weeks 
the medullary substance is united here also. 
The ganglia appear to be developed from 
the protovertebral discs, and it is possible that the posterior roots also are; 
the anterior roots proceed from the medulla itself.* The development of 
the nerves has not yet been followed. The sympathetic can be seen as a 
knotted cord at the end of the second month. 

The cerebral and spinal membranes are also, according to Kolliker, a 
production from the protovertebral discs, and are recognisable about the 
sixth week. As the fissures separating the parts of the cerebro-spinal axis 
appear, the membranes extend down them, and the pia mater passes into 
the cerebral ventricles. Bisehoff, however, describes the pia mater and 
arachnoid as developed from the cerebral vesicles, and formed in the position 
which they permanently occupy. 

Development of the Eye .—The nervous elements and the non-vascular 
parts of the eye are developed from the epiblast, and the vascular portions 

* It is now believed, chiefly on the authority of Mr. Balfour's researches on the 
development of the elasmobranch fishes (Joum. of Amt. md Phya.), that the whole of these 
parts are probably developed from the medullary groove, i.e. from the epiblast, though it is 
possible that the protovertebral discs (i.e. the mesoblast) may furnish the vessels ’and cellular 
tissue which are in connection with them. 


Flo. XCir. —Section of the medulla 
in the cervical region, at nix weeks. 
Magnified 50 diameters. 


b 



1. Central canal. 2. Its epithelium. 3. Ante¬ 
rior grey matter. 4. Posterior grey matter. 
5. Anterior commissure. 6. Posterior por¬ 
tion of the canal, closed by tin* epithe¬ 
lium only. 7. Anterior column. 8. Lateral 
column. 9. Posterior column. 10. Anterior 
roots. 11. Posterior roots. 
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from the mesoblast, but the method of development is somewhat compli- 
’cated. The essential portions of the eye— i.e. the retina and the parts 
immediately connected with it—are an outgrowth from the rudimentary 
brain (primitive ocular vesicle), and this outgrowth is met by an ingrowth 
or covering from the common epidermic or corneous layer of the epiblast, 
out of which the lens, conjunctiva, and corneal epithelium are developed. 

The primitive ocular vesicle is at first an open cavity communicating 
by a hollow stalk with the general cavity of the Zwischenhirn, or inter¬ 
mediary brain—the posterior division of the anterior cerebral vesicle. As 
development advances the hollow stalk becomes solid, and thus the optic 
nerve is formed, receiving, however, in a way to be presently explained, 
mesoblastic elements for the formation of its central arte#y and connective 
tissue. 

The lens is formed" by a thickening of the epidermic layer, opposite to 
the primitive ocular vesicle, by which that vesicle is at first depressed, and 
then reversed in the manner indicated by the annexed figures; so that 
the cavity of the primitive ocular vesicle is finally obliterated. As this 
process takes place, a secondary cavity (secondary ocular vesicle) is formed 

Fi(i. Xt 'ITI.- Diagram of development of the lens. 



Atic. Different itages of doveiopnipxii. t. Epidermic layer. 2. Thickening of this layer. 3. Crystalline depression. 
4. Primitive ocular vesicle, its anterior part pushed hack by the crystalline depression. '5. Posterior part of the 
primitive ovular vesicle, forming the external layer of the secondary ocular vesicle. 6. Point of separation between 
the lens and the epidermic layer. 7. Cavity of tie' secondary ocular vesicle, occupied by the vitreous. 


between tlie rudimentary lens and the coats of the reversed primitive 
vesicle, and in this space the vitreous humour is secreted. 

The lens is at first a mere depression in the epidermic layer. When 
this is closed the lens becomes a vesicle, formed of epithelial cells, which 
grow and fill its cavity, becoming gradually transformed into fibres. It is 
at first surrounded by a vascular membrane—the vascular capsule of the 
tens —which is connected with the termination of the temporary artery 
{hyaloid) that forms the continuation of the central artery of the retina 
through the vitreous chamber. This vascular capsule of the crystalline 
lens forms the membrana pupillaris (described on p. 592), and* aAso attaches 
the borders of the iris to the capsule of the lens. It disappears about the 
seventh month. J 

These vascular elements are introduced into the globe of the eye from 
the mesoblast, through a fissure which exists around the growing lens—the 
choroidal fissure, or ocular cleft. The fold of mesoblast which projects 
through this fissure is thus introduced behind the lens into the cavity of 
the secondary ocular vesicle (or ocular cup, as it is now called after Foster 
and Balfour), and it here furnishes the vascular and fibrous elements of 
the iris and choroid, while its extremity is believed to extend down the 



DEVELOPMENT OF THE EYE. ‘ cxli 

stalk of the primitive ocular vesicle and furnish the arteria centralis retinae 
with the sheath and connective tissue of the optic nerve. 

The two layers of the primitive ocular vesicle are at first separated by 
a space continuous with that of the original medullary cavity (or foetal 
ventricle), but this space is afterwards obliterated. The outer layer of 
the vesicle is chiefly pigmentary. It lines the mesoblastic elements which 

are to furnish the vascular choroid, 
and is developed into the hexagonal 
pigment - layer, which functionally 
forms part of the choroid, but is now 
often described as belonging to the 
retina, on account of this method of 
development. The sclerotic and the 
fibrous or true cornea are also de¬ 
veloped out of this layer, though pro¬ 
bably with admixture of mesoblastic 
elements. In fact, the meSoblast is 
now described by the most recent 
authorities as the source of both 
membranes. The inner layer gives 
origin to the retina. 

The eyelids are formed at the end 
of the third month, as small cutaneous 
folds, which come together in front 
of the globe and cohere. This union 
'is broken up, and the eyelids separate 
before the end of festal life. 

The lachrymal canal appears to result from the non-closure of a fissure 
which exists between the external nasal process and the maxillary process 
(p. cxxxv). 

Development, of the Ear .—The first rudiment of the ear appears about 
the same time as that of the eye, in the form of a vesicle (primitive 
auditory vesicle, figs. LXXXIX., XC., 11) situated close on the outside of 
the third cerebral vesicle, though not communicating with it. It is formed 
by a depression of the epithelium over the second pharyngeal arch, which 
becomes converted into a closed sac. From this vesicle the internal ear 
is developed. The auditory nerve is described either as a projection from 
the third cerebral vesicle, or as an independent formation from the mesef- 
blast which unites with both, and thus establishes a communication between 
the cerehnal- and the auditory vesicles. The middle ear and Eustachian 
tube constitute the remains of the first pharyngeal or branchial cleft. The 
formation of the ossicles of the tympanum has been already pointed out, 
viz., the incus and malleus from Meckel’s cartilage, and the stapes, with 
its muscle, from the second pharyngeal arch. These parts project into 
the first pharyngeal cleft, which remains occupied by connective tissue 
during the whole of foetal life, according to Kolliker. The membrana 
tympani forms across the cleft, dividing it into an inner and outer .portion. 
The pinna, or external ear, is developed from the soft parts covering the 
first pharyngeal arch. 


•/ JL *.7 %/ 


Fig. XCIV.—Diagrammatic sketch of a 
vertical longitudinal section through the 
eyeball of a human foetus of four .weeks 
(after Kolliker). Magnified xoo dia¬ 
meters. The section is a little to the 
side, so as to avoid passing through the 
ocular cleft. 



c. The cuticle, whore it become-; later the cornea. 
/. The, lens. op. Optic nerve formed by the pedicle 
of the primary optic vcKicle. vp. Primary medullary 
cavity of the optic vesicle, p, The pigment-layer 
of the outer wall. r. The Inner wall forming the 
retina, vs. Secondary optic vesicle containing the 
rudiment of the vitreous humour. 
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Development of the Nose. —Two foBsse (olfactory foBsae) have been already 
spoken of, which are found below and in front of the ocular vesicles and 
the upper maxillary projection (fig. LXXXIX., 2, 3). They appear about 
the fourth week. Their borders become prominent, and the fossae deepen, 
except at the lower part, where they lead by a groove (olfactory groove) 
into the buccal cavity. This groove is bounded by the internal and external 
nasal process. As the superior maxillary projection increases, the olfactory 
groove is transformed into a deep canal, the rudiment of the two superior 
meatuses of the nose. As the palatine septum is formed, the buccal cavity 
is divided into two parts, the upper of which represents the inferior meatus 
of the nose, while the lower forms the mouth. The soft parts of the nose 
are formed from the coverings of the frontal projection, aifd of the olfaetory 
fossa;. The nose is perceptible about the end of the second month. The 
nostrils arc at first closed by epithelium, but this disappears about the 
fifth month. 

The olfactory nerve, as above pointed out, is a prolongation, at first in 
the form*of a hollow stalk, from the anterior cerebral vesicle. 

The development of the teeth is spoken of in the body of the work, 
p. 625. 

Development of the Skin, Glands, and Soft Parts .—The epidermis is pro¬ 
duced from the external, the true skin from the middle, blastodermic layer 
(fig. LXXVII.,19, 20). About the fifth week the epidermis presents two layers, 
the deeper one corresponding to the rete mucosum. The subcutaneous 
fat forms about thp fourth month, and the papillfe of the true skin about 
the sixth. A considerable desquamation of epidermis takes place during 
f<etal life, and this desquamated epidermis mixed with a sebaceous secretion 
constitutes the remix raseosa, with which the skin is smeared during the 
last three months of foetal life. The nails are formed at the third month, 
and begin to project from the epidermis about the sixth. The hairs appear 
between the third and fourth month in the form of a depression of the 
deeper layer of the epithelium, which then becomes inverted by a projection 
from the papillary layer of the skin. The papilla grows into the interior 
of the epithelial layer, and finally, about the fifth month, the' fcetal hairs 
(lanugo) appear lirst on the head and then on the other parts. These 
hairs drop off after birth, and give place to the permanent hairs. The 
sudoriferous and sebaceous glands are also formed from the epithelial layer 
about the fifth and sixth month respectively. The mammary gland is also 
formed from the deeper layer of the epithelium. Its first rudiment is seen 
about the third’ month, in the form of a small projection, from which 
others radiate, and which then give rise to the glandular follicles and 
ducts. The development of the former, however, remains imperfect, except in 
the adult female, and especially after pregnancy. In all these glands the 
vessels, and probably also the connective tissue, are furnished from the 
mesoblast. 

Development of the Limbs. —The upper and lower limbs begin to project, 
as buds, from the anterior and posterior part of the embryo about the 
fourth week. These buds are formed by a projection of the somatopleure 
covered by the epiblast. The division of the terminal portion of the bud 
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into fingers or toes is early indicated, and soon a notch or constriction 
marks the‘future separation of the hand or foot from the forearm. Next 
a similar groove appears at the site of the elbow or knee. The indifferent 
tissue, or blastema, of which the whole projection is at first composed, is 
differentiated into muscle and cartilage before the appearance of any in¬ 
ternal cleft for the joints between the chief bones. 

The muscles become visible about the seventh or eighth week. The 
source of their development is not completely determined for the muscles 
of the limbs. The vertebral muscles appear to be developed from the 
‘ muscular lamin® ' of the primitive vertebral discs (fig. LXXVII., 13), and 
the muscles of the neck and jaws, as well as those which enclose the 
cavities of the thorfex and,abdomen, are also formed from the same source. 
They do not meet in the middle line of the body till about the fourth 
month. The cutaneous muscles are developed from the cutaneous portion 
of the middle blastodermic layer. 

Development of the Heart .—The first trace of the heart is found about 
the tenth or twelfth day, in the form of a mass of cells proceeding from the 
middle layer of the blastodermic vesicle and the anterior wall of the intes¬ 
tinal cavity. It soon forms a bent tube lying in front of the embryo, and 
only connected to it by its vessels (figs. LXXXL, LXXXVI.). The heart 
is situated at first at the anterior end of the embryo, lying opposite the 
two last cerebral vesicles. As the head is developed, the heart falls as it 
were backwards to the lower part of the neck, and then to the thorax. It 
fills the whole thoracic cavity about the second month. As the lungs and 
thoracic parietes form, the heart assumes its permanent position. The 
tube is soon curved into the shape of the letter S, the arterial part being 
situated above, in front and to the right, the venous below, behind and to 
the left. Traces of the auricular appendages are early perceptible on the 
venous part. Then the walls of the ventricular portion begin to thicken 
in regard to the auricular part. The ventricle is separated by a constriction 
from-the dilated part above, which corresponds to the aortic sinus or bulb 
(fig. XCVI. a, 1), and from the posterior or auricular dilatation. Then 
each of these* three parts becomes subdivided by a septum. After the 
completion of the ventricular septum the auricular is commenced. The 
septum ventriculorum is at first almost transverse, and divides off a smaller 
portion (the right ventricles) from the common cavity. This septum is 
complete about the eighth week, and then the in ter auricular begins to 
grow, commencing from above and behind, and coalescing,with the edge 
of the interventricular septum so as to leave an orifice (auriculo-ventricular) 
on either side. The auricular septum, however, is not complete during 
foetal life, but leaves an aperture (foramen ovale) by which 'the two auricles 
communicate. 

The heart is at first composed of a mass of foetal cells, but its rhythmic 
contractions can be observed even in this condition before the development 
of any muscular fibres, and even, according to some authors, before it is in 
connection with any vessels. 


Development of Blood Corpuscles and Vessels .—The earliest blood-vessels 
are observed, as stated above, in the vascular area of the germinal membrane, 
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external to the body of the embryo. The indifferent cells of which the sub¬ 
stance is composed are, according to Klein, ‘ vacuolated,’ i.e. they become 
enlarged, their nuclei multiply, and, as they do so, an empty space is formed 
in them, in which the nuclei become free and are converted into the blood- 
discs, while the neighbouring vacuolated bodies communicate together by 


processes in which similar cells are 
either enclosed or formed, and thus 
a continuous branching tube is pro¬ 
duced (fig. XIV. c). The blood- 
globules arc at first nucleated, and 
are larger than the mature red 
globules, and in this and other 
respects more resemble the white 
corpuscles; but a red colour is very 
early visible in them. After the 
liver is formed, it seems the chief 
source from which immature blood- 
corpuscles are furnished to the 
circulation, and later on the spleen 
and lymphatic glands take up this 
function, and continue it after 
birth. The nucleated condition of 
the red globules ceases before birth. 
The precise mode in which the 
nucleated white corpuscle is con¬ 
verted into the non-nucleatcd red 


Rio. XOV.—Various forms of mother-cells 
undergoing development into blood-vessels, 
from the middle layer of the chick’s blasto¬ 
derm (Klein), 



a. Large mother-cell vacuolated, forming tbo rudimentary 
■vessel b. The wall of this cell formed of protoplasm, 
with nuclei embedded, and in some oases more or less 
detached olid projecting, r. processes connected with 
neighbouring cells, formed of the common cellular 
substance of the germinal area. ft. Blood-corpuscles. 
/. Small mother-cells — vacuolation commencing. It. 
Mother-cell In which only obscure granular matter is 
found. 


blood-globule, whether by a change in the whole cell, or by the disappear¬ 
ance of the cell and persistence of its nucleus, is not yet ascertained. 

The vessels which are in communication with the foetal heart are as 
follows :—In its earliest state the circulation is external to the embryo. 
This primitive circulation appears about the fifteenth day, and lasts till the 


Fig. XOYI.t—H eart at the»fifth week. 



A. Opened from tho abdominal aspect. 1. Arterial slhliR. a. Aortic arches uniting behind to form thr descending 
uorta. 3. Auriolc. 4. Aurienlo-ventricular orifice. 3. Commencing septum Vontrioulorum. 6. Ventricle. 7. 
Inferior vena cava. b. Posterior view of the same. 1. Trachea, z. Lungs. 3. Ventricles. 4, s. Auricles. 6. 
Diaphragm. 7. Descending aorta, 8, 9, i«. Pneumngnstric nerves and their branches. 


fifth week. It consists of two arteries, the first aortic arches, which unite 
into a single artery, running down in front of the primitive vertebras and 
in the walls of the intestinal cavity, and joining in a single artery, which 
again divides into two primitive aortce or vertebral arteries, and these give off 
five or six omphalomesenteric arteries, which ramify in the germinal area, 
forming with their parent trunks a close network, terminating in veins 



DEVELOPMENT OF BLOOD-VESSELS. cxlv 

which converge towards a venous trunk, the terminal shins. This vessel 
surrounds the vascular portion of the germinal area, but does not ex¬ 
tend up to the anterior end of the embryo. It terminates on either side in 
a vein called omphalomesenteric. The two .omphalomesenteric veins open 
into the auricular extremity of the heart. This primitive circulation extends 
gradually from the germinal area over the whole of the umbilical vesicle, 
and disappears as the latter becomes atrophied. In a more advanced state 
of the embryo, the position of this first pair of aortic arches corresponds to 
the first pharyngeal arch. Next in succession, other pairs of arches are 
formed behind tne first * (fig. XCYTL). The total number is five, but the 
whole five pairs do not exist together, for the first two have disappeared 
before the others are formed. These two have no representatives in the 
permanent structures. The third pair gives origin to the carotids, the fourth 
pair forms the innominate and subclavian on the right, the arch of the aorta 
and subclavian on the left. The fifth forms on the left side the pulmonary 
artery, the ductus arteriosus, and the descending portion of the thoracic- 
aorta. Its right branch disappears.f 

The ascending portion of the arch of the aorta and the root of the pul¬ 
monary artery are at first blended together in the common dilatation (aortic 
sinus), which has been above spoken of as connected with the ventricular 
end of the rudimentary heart (fig. XCY 1 . a, i). The septum which divides 
this common artery into two begins to appear very early, even before the 
interventricular septum. The formation of the permanent vessels is shown 
by the following diagram :— 



i. it. in. tv. v. First, second, third, fourth, mid fifth aortic arches. A. Common trunk from which the first, pair sprint; 
the place where the succeeding pairR arc formed iB indicated hy dotted lines. % Common trunk, with four arches 
and a trace of the fifth, c. Common trunk, with the three last pairs, the first, two having been obliterated, n. The 
persistent arteries, those which have disappeared being indicated by dotted lines, i. Common arterial trunk. 2. 
Thoracic aorta. 3. Bight branch of the common trunk, which is only temporary. 4. Left branch, permanent. 5. 
Axillary artery. 6. Vertebral. 7, 8. SulK-lavinn. 9. Common carotid. 10. External; and n, Internal carotid. 
12. Aorta. 13. Pulmonary artery. 14,15. Bight and left pulmonary urteries. 


The descending aorta appears to be the remnant of the artery formed 
by the union of the two primitive aortic (fig. XCVII. 2). The omphalomesen¬ 
teric arteries which spring from these latter all disappear except one, which 
remains as the superior mesenteric artery. When the activity of the um¬ 
bilical vesicle and omphalomesenteric duct ceases, the allantois takes up the 

* The position of the first four of these aortic arches is behind the corresponding pharyn¬ 
geal arches, and that of the fifth behind the fourth pharyngeal cleft. 

t The relations of the recurrent branch of the pneumogastric nerve are of interest in 
reference to tl«s fifth aortic, or branchial arch. If we assume that in the foetus the recurrent 
nerve is detached from its parent trunk hy the projection of the fifth arch, this would account 
for its situation on the left side in the adult, curving as it does round the ductus arteriosus, 
which is the remnant of that arch. On the right side the disappearance erf the fifth arch 
brings it into relation with the fourth, and accordingly in the adult it curves round the 
subclavian, which is the remnant of that arch. 
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anastomosing branch. The right vertebral vein, together with the per¬ 
sistent termination of the right cardinal vein, forms the great azygos vein. 
The distal portion of the left vertebral vein, with the oblique anastomosing 
branch, forms the small azygos; and the upper part of the left vertebral, 
with the persistent termination of the left cardinal, forms the left superior 
intercostal vein. 

% 

The ‘ fcetal circulation ’ is spoken of at p. 693. 

Development of the Alimentary Canal .—The development of the intestinal 
cavity is, as shown above (p. exxv), one of the earliest phenomena of em¬ 
bryonic life. This original intestine is closed at either end, all the three 
blastodermic layers being here in contact,, and is at first in free communi¬ 
cation with the umbilical vesicle (fig. XC 1 .X.L It is divided into three 

parts.-the anterior or cephalic portion of the primitive intestine, the 

middle or abdominal, and the posterior or pelvic. From the first are 
formed the pharynx and (esophagus, with the trachea and lungs ; from the 
second, the stomach, small intestine and large intestine, as far as the 
upper part of the rectum ; from the third, the middle third of the rectum. 
The buccal cavity on the one band, and the lower portion of the rectum 
on the other, are separate productions from the middle and external layers 
of the blastodermic membrane, and do not communicate with the common 
cavity till a later period. The permanence of the foetal septum in either 
case constitutes a well-known deformity—imperforate (esophagus or imper¬ 
forate rectum, as tint case may be. The anal cavity is at first common to 
the urogenital aud the digestive organs. 

The development of the palate has been spoken of above. 

The tongue appears about the fifth week as a small elevation, behind 
the inferior maxillary arch, to which is united another projection from the 
second pharyngeal arch. The epithelial layer is furnished by the external 
blastodermic membrane. 

The tonsils appear about the fourth month. 

The middle portion of the primitive intestine is at first a groove com¬ 
municating freely with the umbilical vesicle. The groove is early converted 
into a straight tube, which, however, is still open where it communicates 
with the umbilical vesicle. This opening contracts more and more as the 
embryo advances in development, and as the importance of the vitelline 
duct and yolk-sac, diminishes, until at length all traces of the latter struc¬ 
tures disappear in the, normal condition. Abnormally, however, a diverti¬ 
culum is sometimes formed from the small intestine near the caecum, which 
is regarded with great probability as a pervious portion of the omphalo¬ 
mesenteric duct, and which has been found passing into the umbilical cord. 
The peritoneal folds are furnished by the splanchnopleural layer of the 
mesoblast, coated by the epithelial layer of hypoblast. In the cephalic 
portion of the primitive intestine these folds remain separate on the two 
sides to form the pleurae, and a central portion is divided off from them to 
cover the heart and form the pericardium. While the abdominal intestine 
is in the grooved condition, the two peritoneal cavities are also separate, but 
they early communicate together. 

As the tube of the abdominal intestine grows in length, it leaves the 
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vertebral column in tlie middle, and forms a curve attached to that column 
by the mesentery. A portion of the intestine above this mesentery dilates 
into the stomach, which gradually also acquires a mesentery of its own; 
the rest remains attached to the spine, and forms the duodenum. The 
curve of the intestine appears as it were drawn out from the body by its 
attachment to the vitelline duet, and lies external to the pari'etes, and in 
the umbilical cord, until the end of the third montly when it passes back 
again into the abdomen. While still forming a portion of the cord, the 
intestine begins to be distinguished into large and small: for the anterior 
or upper part, corresponding to the small intestine, begins to assume a 
convoluted arrangement about the eighth week ; whilst the lower part, 
which had been posterior, passes to the front and right side of the other, 
and becomes dilated at a short distance from the insertion of the vitelline 
duct, to form the rudiment of the caecum. When the intestine lies wholly 

Fin. X<’IX.—Early form of the alimentary canal (from Kolliker after Bisclioff). 


A B 



A 

In a n front view, and in n nn nutero-jiostenot' section, are rcpresrntirl. it. Four ptiuryngcal or visceral plates, b. 
The phuryuK. c, e. The commencing lungs, il. The stomach. /,/. Tilt' diverticula connected with the formation 
ol tile liver. <J. The yolk-sac into which the middle intestinal groove ojiens. It. The posterior jiart of the intestine. 

in the belly, the curve of the large intestine begins rapidly to form; hut 
the csecum lies for some time in the middle line, and the ascending colon is 
not fully formed till the sixth month. 

The source of each layer of the intestine, and the closure of the omphalo¬ 
mesenteric or vitelline duct, have been spoken of above, pp. cxviii, 
cxxiii. 

The liver appears after the Wolffian bodies, about the third week, in the 
form of two depressions formed by the epithelial and fibro-intestinal layers 
of the blastodermic membrane, and projecting from the intestine at the part 
W'hich afterwards forms the duodenum. These depressions are developed 
into the right and left lobes. They grow very rapidly around the omphalo¬ 
mesenteric vein, from which they receive the branches enumerated on p. 
exlvi, and about the third month the liver almost fills the abdominal cavity. 
From this period the relative development of the liver is less active, more 
especially that of the left lobe, which now becomes smaller than the right ; 
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but the liver remains up to the end of foetal life relatively larger than in 
the adult. 

The gall-bladder appears about the second month, and bile is detected 
in the intestine in the third month. 

The pancreas is also an early formation, being far advanced in the 
second month. It, as well as the other salivary glands, which appear about 
the same period, originates in a projection from the epithelial layer, which 
afterwards forms a cavity, from the ramifications of which the lobules of 
the gland are formed. 

In the development both of the liver and pancreas it seems to be 
admitted that the epithelial lining of the duct-passages is furnished by the 
hypoblast, and the vessels by the mesoblast; but authorities differ as to the 
mode of formation of the parenchyma (cellular tissue, Ac.), whether this is 
entirely mesoblastic, or js contributed by both membranes. 

The spleen is regarded as formed entirely from the mesoblast, proceeding, 
according to Muller (Strieker’s ‘ Handbook,’ vol. i.), in all Vertebrata from a 
segment of the peritoneum. 

Development of the liexjn rotory Oryons.— The lungs appear somewhat 
later than the liver. They are developed from a small cid-dc-sac, which is 
formed on either side as a projection from the epithelial and fibrous 
lamina) of the intestine. During the fourth week these depressions are 
found on either side, opening freely into the pharynx, and from the original 
pouches other secondary pouches a,re given off', so that by the eighth week 
the form of the lobes of the lungs may be made out. The two primary 
pouches have a common pedicle of communication with the pharynx. 
This is developed into the trachea (fig. XCVI. b.), the cartilaginous rings 
of which are perceptible about the seventh week. The parts which after¬ 
wards form the larynx are recognised as early as the sixth week, viz. : 
a projection on either side of the pharyngeal opening, the rudiment of the 
arytenoid cartilages, and a transverse elevation from the third pharyngeal 
arch, which afterwards becomes the epiglottis: the vocal cords and 
ventricles of the larynx are seen about the fourth month. The traces of 
the diaphragm appear early, in the form of a fine membrane, separating 
the lungs from the Wolffian bodies, the stomach and liver. As the dia¬ 
phragm extends forwards from the vertebral column, with the muscular 
plates of which its development is probably connected, it separates the 
common pleuro-peritoneal cavity into two parts, a thoracic and abdominal. 
The membrane which lines this common cavity has been traced, above, as 
derived from the splanclmopleure, with an epithelial lining of hypoblast. ’ 

Development of the Genito-urinary Oryans .—The internal genito-urinary 
organs appear to be entirely of mesoblastic origin, and perhaps the easiest 
way of rendering their formation intelligible is to commence with the de¬ 
scription of the Wolffian b<jdy. 

The Wolffian body , or primordial kidney, is perceptible about the third 
week, forming a mass of cells which soon give rise to a hollow organ, 
situated on either side of the primitive vertebrae, and extending from the 
heart to the lower epd of the embryo, terminating above in a cul-de-sac and 
opening below into the urogenital sinus. The structure of the Wolffian 
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body is in many respects analogous to that of the permanent kidney. It is 
composed partly of an excretory canal or duct, into which open numerous 
‘ conduits,’ rectilinear at first, hut afterwards tortuous, and partly of a 
cellular or glandular structure, in which Malpighian tufts are found. It is 
fixed to the diaphragm by a superior ligament, and to the spinal column by 
an inferior or lumbar ligament. Its office is the same as that of the 
kidneys, viz., to secrete fluid containing urea, which accumulates in the 
bladder. When the permanent kidneys are formed, the greater part.of 
the Wolffian body disappears. The rest takes part in the formation of the 
genital organs. 

The activity of function of the Wolffian bodies is very transitory, and 
they attain their highest development by the sixth week, after which time 
they begin to decrease in size, and have nearly disappeared-by the end of the 
third month. 

The duct of the Wolffian body is the part first formed, and it makes its 
appearance in a mass of blastema which lies below the heart and behind 
the common pleuro-peritoneal cavity,’ proceeding from the mesoblast at the 
point of separation of its two layers. As this mass is situated below 
the epiblast (reflected from the medullary cavity) at the side of the proto- 


Fig. C. —Enlarged view from the front of the left Wolffian body before the establishment 
of the distinction of sex (from Farre after Kobeli). 



a,u,b,d. Tabular structure of tlie Wolffian body. r. Wolffian duct. /. Its upper extremity, y, Its termination in 
.r, the urogenital wiims. h. Tlie ilne.t of Midler, i. its upper still closed extremity, t. Its lower end terminating 
in the urogenital sinus. 1 . Tlie mass of blastema for the reproductive organ, ovary, or testicle. 


vertebra;, and above the common pleuro-peritoneal cavity, it has been 
named ‘ the intermediate cell-mass.’ In this mass, first the Wolffian duct 
is hollowed out, then tlie tubes of the Wolffian body begin to form as 
branches of the duct; next occurs a thickening or ridge—the Wolffian ridge 
or germ-epithelium—and next a groove which is converted into a duct, 
lying internal to the Wolffian duct, and called the duct of Muller. The* 
Wolffian and Mullerian ducts open (along with the ureter when formed) 
into the common urogenital sinus, or cloaca, which is the termination of 
the common intestinal cavity, and into which the allantois also opens in 
front. As the allantois expands into the urinary bladder this common 
cavity is divided into two by a septum, to form the bladder in front and the 
rectum behind. The Wolffian and Mullerian ducts are soon connected 
by cellular substance into a single mass—the genital cord—in which the 
Wolffian ducts lie side by side in front, and the ducts of Muller behind, at 
first separate, but later on coalescing. 

The allantois communicates at first with the lower part of the primitive 
intestine by a canal—the urachus. After the second month the lower part 
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of the urachus dilates, so as to form the bladder, which then communicates 
above with the cavity of the urachus, and below with the rectum, by a 
canal of communication which is afterwards transformed into the urethra. 
The urachus is obliterated before the termination of foetal life; but the cord 
formed by its obliteration is perceptible throughout life, passing from the 
upper part of the bladder to the umbilicus, and occasionally remains patent 
during life, constituting a well-known deformity. The permanent kidneys 
are almost, if not entirely, independent of the Wolffian bodies or primordial 
kidneys in their development, though they originate in the same mass of 
blastema, the intermediate cell-mass behind the Wolffian body. As their 
distance from the bladder increases, the ureters become developed, and the 
simple cuh-tle-sac in which the foetal kidneys commence divide and sub- 


Fia. 01.—Diagram of the primitive urogenital organs in the embryo previous to sexual dis¬ 
tinction. The parts are shown chiefly in profile, but the Mullerian and Wolffian ducts are 
seen from the front. 



3, Ureter. 4. X_rmary bladder. 5. Urachus, ot. The mass of blastema from which ovary or testicle is afterwards 
formed. W. Left \\olfliau body. x. Part at the apex from which the coni vasculosi are afterwards developed 
tr, Right ana left Wolfflun duets, tn, m. Right and loft Mullerian ducts uniting together and with the Wolffian 
ducts in gc % the genital oord. ug. Sinus urogenitalis. i. Lower part of the intestine, cl. Common opening of the 
intestine and urogenital sinus, cp. Elevation which becomes clitoris or penis. Is. Ridge from which the labia 
majora or scrotum are formed. 


divide so as to form lobulated organs provided with calices in their interior* 
This lobulation is perceptible for some time after birth. 

The mode of development of the ureters is not exactly known. Some 
embryologists describe them as extending gradually from the allantois 
upwards, so that the proper tissue of the kidney would be developed upon 
projections, or buds, out of the upper ends of the ureters. Others describe 
the ureter as an offset from .the upper part of the Wolffian duct. Others 
teach that the kidney-tissue is formed before the ureter, and that the duets 
of the former are hollowed out and open into the latter. Others, again, 
believe that the whole organ (kidney and ureter) is laid down in the same 
mass of blastema, which is at first solid, and that the various ducts or 
hollow spaces are formed in each part simultaneously. What is admitted 
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is that the solid blastema in which the kidney commences comes to be 
arranged in a series of club-shaped bodies, which have their larger ends 
directed towards the hilum, and' that these afterwards become hollow and 
open into the ureter, which has then also assumed the condition of a tube, 
communicating with the part of the allantois afterwards converted into the 
bladder. As the future uriniferous tubes grow, they become convoluted, so 
that the whole tissue of the kidney appears at first to consist of cortical 
substance. Then the ends of the tubes become straight, and the pyramidal 
structure is developed. 

The suprarenal bodies are developed from the same mass as the kidney, 
and are said at first to form a single organ in the middle line. * Kolliker 
has observed them in close connection with the substance in which the 
large sympathetic plexus of the abdomen is produced, but it is not ascer¬ 
tained that they have a common origin.’ They arc; at first larger than the 
kidneys, but become equal in sine about the tenth week, and from that time 
decrease relatively to the kidney, though they remain throughout foetal life 
much larger, in proportion than in the adult. Meckel gives the proportion 
as i to 3 at birth, and I to 22 in mature life. 

We must now follow the development of the genital organs in each sex. 

Female Organs .—The ovaries take their origin in the ridge of germ 
epithelium which has been spoken of above as making its appearance in the 


Fm. ('IT.—Adult ovary, parovarium, and Fallopian tube (from Fum* after Kobelt). 



a, a. EpoojJhoron (parovarium) formed from the upper part of the WolOlan body. 6. Bemaina of the uppermost tubes 
sometimes forming hydatids, c. Middle set of tubes, d. Some lower atrophied tubes, p. Atrophied remains of the 
Wolffian duct. /. The terminal bulb or hydatid. A. The Fallopian tube, originally the duet of MUller. i. Hydatid 
attached to the extremity. 1 . The qvury. 


intermediate cell-mass; from the cells of which epithelium, according to 
the most recent observations, the ova take their origin. These ova are 
enclosed or encapsuled in a fibrous stroma, developed from the deeper 
blastema of the same cell-mass, or, according to earlier observers, from a 
part of the Wolffian body. According to the latest account the only re¬ 
mains of the Wolffian body in the eeinplete condition of the female organs 
are two rudimentary or vestigial structures which can be found in the round 
ligament near the ovary on careful search—the parovarium, or organ of 
Rosenmuller, and the epoophoron. The organ of Rosenmuller consists of a 
number of tubes which converge to a' transverse portion (the epoophoron), 
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and this is sometimes prolonged into a distinct duct running transversely— 
the duct of Gaertner—which is much more conspicuous and extends further 
in some of the lower animals. This is the remains of the Wolffian duct. 

The Fallopian tube is formed by the portion of the duct of Muller which 
lies above the lumbar ligament of the Wolffian body. This duct is at first 
completely closed, and its closed extremity remains permanent, forming a 
small cystic body attached to the fimbriated end of the Fallopian tube, and 
called the ‘ hydatid of Morgagni.’ Below this a cleft forms in the duct, and 
is developed into the fimbriated opening of the Fallopian tube. 

Below this portion of the duct of Muller, that body on either side, and 
the ducts of the Wolffian body, are united together in a structure called 
‘ the genital cord,’ in which the two Mullerian ducts approach each other, 
lying side by side, and finally coalescing to form the cavity of the vagina and 

Fie. CIII.—Female genital organs of the embryo, with the remains of the 
Wolffian bodies (after J. Muller). 


A B 



A. From a ftEtai slisop. u. The kidneys, b. The ureters, r. The ovaries. J. Remains of Wolffian bodies, e. 
Fallopian tubes. /. Their aMominal openings. y. Their union in the body of the uterus, n. Mora advanced from 
a fcetal deer. «. Body of the uterus, b. Cornua, c. Tubes, d. Ovaries, r. Remains of Wolffian bodies, e. Still 
more advanced from the hnman foetus of three months. a. The body of the uterus, b. The round ligament, e. 
The Fallopian tubes. </. The ovaries, e. Remains of the Wolffian bodies. 


uterus. This coalescence commences in the middle, corresponding to the 
body of the uterus. The upper parts of the Mullerian ducts in the genita 
cord constitute the cornua of the uterus, little developed in the human 
speeies. The only remains of the Wolffian body consist in the organ of 
Rosenmiiller. 

About the fifth month an annular constriction marks the position of the 

neck of the uterus, and after the sixth month the walls of the uterus begin 

to thicken. 

* 

The round ligament is derived from the lumbar ligament of the Wolffian 
body, the peritoneum constitutes the broad ligaments; the superior ligament 
of the Wolffian body disappears with that structure. 

Male Organs .—The testicles are developed from the intermediate cell- 
mass (genital gland of the older embryologists) behind and to the inside of 
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the Wolffian bodies, from which the essential parts of the gland, the tubuli 
seminiferi, and their contents take origin. 

The tubuli seminiferi are early visible, being at first short and straight, 
and then gradually assume a coiled arrangement. The tunica albuginea is 
formed about the third month. 

The Mullerian ducts disappear in the male sex, with the exception of 
their lower ends. These unite in the middle line, and open by a common 
orifice into the urogenital sinus. This constitutes the utricnlus hominis 
or sinus prostatictis. Occasionally, however, the upper end of the duct of 
Muller remains visible in the male as it does in the female, constituting the 
little pedunculated body, called the hydatid of Morgagni, sometimes found 
in the neighbourhood of the epididymis,* between the testis and globus 
major., 

The head of the epididymis, its canal, the vas deferens and ejaculatory 
duct, are formed from the canals and from the duct of the Wolffian body. 

The remains of the Wolffian bodies also form the vas aberrans and a 
structure described by Giraldes,f and called after him ‘the organ of Giraldes,’ 
which bears a good deal of resemblance to the organ of Eosenmuller in the 
other sex. It consists of a number of convoluted tubules lying in the cel¬ 
lular tissue in front of the cord and close to the head of the epididymis. 

The descent of the testis and the formation of the gubernaculum are 
described in the body of the work. 

The External organs of (feneration, like the internal, pass through a stage 
in which there is no distinction of sex (fig. CIV., n., ra.). We must there¬ 
fore first describe this stage, and then follow the development of the female 
and male organs respectively. 

As stated above, the anal depression at an early period is formed by an 
involution of the external epithelium apart from the intestine, which is still 
closed at its lower end. When the septum between the two opens, which is 
about the fourth week, the urachus in front and the intestine behind both 
communicate with the cloaca. About the second month a transverse division 
(the perinaeum) begins to form, and divides the cloaca into the anal cavity 
behind, and the urogenital sinus in front. In the sixth week a tubercle, the 
genital tubercle, is formed in front of the cloaca, and this is soon surrounded 
by two folds of skin, the genital folds. Towards the end of the second month 
the tubercle presents, on its lower aspect, a groove, the genital furrow, 
turned towards the cloaca. All these parts are well developed at the period 
shown by No. III. of the following diagrams, where the anus is separated 
from the urogenital sinus, yet no distinction of sex is possible. 

Female Organs (fig. CIV., a, b, c). —The female organs are developed by 
an easy transition from the above form. The urogenital sinus persists as 
the vestibule of the vagina, and forms a single tube with the upper part of 
the vagina, which we have already seen developed from the united Mullerian 
ducts. The genital tubercle forms the clitoris, the gfenital folds^ the labia 
majora, the lips of the genital furrow the labia minora, the genital furrow 

* Mr. Osborn, in the St. Thomas’s Hospital Reports, 1875, has written an interesting 
paper pointing out the probable connection between this fcetal structure and one form of 
hydrocele. 

t Journ, de Phye., 1861. 
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remaining open, except below, where it unites with the perineeum, con¬ 
stituting the raphe. 

Male Organs. -In the male the changes are greater from the indifferent 


Fio. < 'IV.—Development of the External Genital Organs. 



8 




Indifferent type, I. ii. in. Female. a Ti. At the middip of the tifih montli. o. At the beginning of the sixth. Mate. 
a'. At the beginning of the fourth month. n\ At the middle of the fourth month, o. At tlie end of the fourth 
month, i. Cloaca, a. Genital tubercle. 3. GIjhs penis or clitoridls. 4. GenituI furrow. 5. External genital 
folds (labia nmjora or sorotum). 6. Umbilical cord. 7. Anus. 8. Caudal extremity and coccygeal tubercle. 9. 
Labia minora. 10. Urogenital sinus, n. Friwium olitoridis. 12. I’reputium penis orclitoridls. 13. Openibg of 
the urethra. 14. Opening of the vagina. 15. Hymen. j 6. Scrotal raph6. 


type. The genital tubercle is developed into the penis, the glans appearing 
in the third month, the prepuce and corpora cavernosa in the fourth. The 
genital furrow closes, and thus forms a canal, the spongy portion of the 
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urethra. The urogenital sinus becomes elongated, and forms the prostatic 
and membranous urethra. The genital folds unite in the middle line, to 
form the scrotum, at about the same time as the genital furrow closes, viz. 
between the third and fourth month. 

The following table is translated from the work of Beaunis and Bouchard, 
with some very unimportant alterations.* It will serve to present a resume 
of the above facts in an easily accessible form. 

* It will be noticed that the time assigned in this table for the appearance of the first 
rudiment of some of the bones ( e.g. the ilium), varies in some cases from that assigned on 
p. lxiii. This is a point on which anatomists differ, and which probably varies in different 
cases. 



CHllONOLQGICAL TABLE 

OF 

THE DEVELOPMENT OF THE FCETUS. 


(From Braun is and Bouchard.) 


End of/second week. —Formation of the amnion and umbilical vesicle. Chorda dorsalis and 
medullary groove. Heart . 

Beginning of third week. —The vitelline membrane has entirely disappeared. Proto vertebral 
discs. First, pharyngeal arch. Buccal depression. Primitive circulation. 

End of third week. —The allantois and Woltlian body appear. The amnion is closed. 
Cerebral vesicles. Primitive ocular and auditory vesicles. Coalescence of the inferior 
maxillary protuberances. Liver. Formation of the three last pharyngeal arches. 

Fourth week. —The umbilical vesicle has attained its full development.. Projection of the 
caudal extremity. Projection of the upper and lower limbs. Cloacal aperture. The 
heart, separat es into a right and left heart. Spinal ganglia and anterior roots. Olfac¬ 
tory fossa;. Lungs. Pancreas. 

Fifth week. —Vascularity of the allantois in its whole extent. First, trace of hands and feet. 
The primitive aorta divides into primitive aorta and pulmonary artery. Conduit of 
Miiller and genital gland. Ossification of clavicle and lower jaw. Cartilage of 
Meckel. 

Sixth week. —The activity of the umbilical vesicle ceases. The pharyngeal clefts disappear. 
The vertebral column, primitive cranium, and ribs assume the cartilaginous condition. 
Posterior roots of the nerves. Membranes of the nervous centres. Bladder. Kidneys. 
Tongue. Larynx. Thyroid gland. Germs of teeth. Genital tubercle and folds. 

Seventh week. —The muscles begin to lie perceptible. Points of ossification of the ribs, 
scapula, shafts of humerus, femur, tibia, intermaxillary bone, palate, upper jaw (its first 
four points). 

Eighth week. —Distinction of arm and fore-arm, and of thigh and leg. Appearance of the 
interdigital clefts. Capsule of the lens and pupillary membrane. Completion of the 
interventricular and commencement of the interauricular septum. Salivary glands. 
Spleen. Suprarenal capsules. The larynx begins to become cartilaginous. All the 
vertebral bodies are cartilaginous. Points of ossification for the ulna, radius, fibula, 
and ilium. The two halves of the bony palate unite. Sympathetic nerve. £ 

Ninth week. —Corpus striatum. Pericardium. Distinction between ovary and testicle. 
Formation of the genital furrow. Osseous nuclei of vertebral bodies and arches, frontal, 
vomer, malar bone, shafts of metacarpal bones, metatarsal bones and phalanges. The 
union of the bard palate is completed. Gall-bladder. 

Third month. —Formation of the foetal placenta. The projection of the caudal extremity 
disappears. It is possible to distinguish the male and female organs at the commence¬ 
ment, of the third month. The cloacal aperture divided into two parts. The cartila¬ 
ginous arches on the dorsal region of the spine close. Points of ossification for the 
occipital, sphenoid, os unguis, nasal hones, squamous portion of temporal and ischium. 
Orbital centre of superior maxillary bone. Commencement of formation of maxillary 
sinus. PonsVarolii. Fissure of Sylvius. Formation of eyelids and of hairs and nails. 
Mammary gland. Epiglottis. Union of the testicle with the canals of the Wolffian 
body. Prostate. „ 

Fourth month. —The closure of the cartilaginous arches of the spine is complete. Osseous 
, points for the first sacral vertebra ana pubes. Ossification of the malleus and incus. 
Corpus callosum. Membranous lamina spiralis; cartilage of the Eustachian tube. Tym¬ 
panic ring. Fat in subcutaneous cellular tissue. Tonsils. Closure of genital furrow, 
and formation of scrotum and prepuce. 
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Fifth mcmth. —The two layers of decidua begin to coalesce. Osseous nuclei of axis and 
odontoid process. Lateral points of first, sacral verfebra; median points of second. 
Osseous points of lateral masses of ethmoid. Ossificatioif of stapes and petrous bone. 
Ossification of germs of teeth. Appearance of germs of permanent teeth. Organ of 
Oorti. Eruption of hair bn head. Sudoriferous glands. Glands of Brunner. Follicles 
of tonsils and base of tongue. Lymphatic glands. Commencement of limitation of 
uterus, and vagina. 

Sixth month. —Points of ossification for the anterior root, of the transverse process of the 
seventh cervical vertebra. Lateral points of second sacral vertebra; median points of 
third. The sacro-vertebral angle forms. Osseous points of the manubrium sterni 
and of the os calcis. 'The cerebral hemisphere covers the cerebellum. Papillae of the 
skin. Sebaceous glands. The free border of the nail projects from the corium of the 
dermis. Peyer’s patches. The walls of the uterus thicken. 

Seventh month. —Additional points of first sacral vertebra; lateral points of third ; median 
point of fourth. First osseous point of body of sternum. Osseous point for astra¬ 
galus. Disappearance of Meckel’s cartilage. Cerebral convolutions. Insula of Rail. 
Separation of tubercula quadrigemina. Disappearance of pupillary membrane. The 
testicle passes into the vaginal process of tho peritoneum. 

Eighth month. —Additional points for tho second sacral vertebra; lateral points for the fourth ; 
median points for the fifth. , 

Ninth month. —Additional points for the third sacral vertebra; lateral points for the fifth. 
Osseous point for the middle turbinated bone ; for tho body and great cornu of the 
hyoid ; for tlie second and third pieces of the hotly of tho sternum ; for the lower end of 
the femur. Ossification of the bony lamina spiralis and axis of the cochlea. Opening 
of the eyelids. The testicles are in the scrotum. 
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DESCRIPTIVE AND SURGICAL 




The Skeleton. 

fJUIE entire skeleton in the adult consists of 200 distinct bones. These are— 


The Spine or vertebral column (sacrum and coccyx included) . 26 

Cranium.8 

Face.. 14 

Os hyoides, sternum, and ribs ............ 26 

Upper extremities ... ....... & ...... 64 

Lower exti-emitios.. 62 


200 

In this enumeration, the patellae are included as separate bones, but the smaller 
sesamoid bones, and the ossicula auditus, are not reckoned. The teeth belong to the 
tegumeutary system. 

These bones are divisible into four classes: Long, Short, Flat, and Irregular. 

The Long Bones are found in tho limbs, where they form a system of levers, 
which have to sustain the weight of the trunk, and to confer the power of locomotion. 
A long bone consists of a lengthened cylinder or shaft, and two extremities The 
.shaft is a hollow cylinder, the walls consisting of dense compact tissue of great 
thickness in the middle, and becoming thinner towards the extremities; the spongy 
t,issue is scanty, and tho bone is hollowed out in its interior to form the medullary 
canal. The extremities are generally somewhat expanded for greater convenience of 
mutual connection, for tho purposes of articulation, and to afford a broad surface for 
muscular attachment. Hem the bono is made up of spongy tissue with only a thin 
coaling of compact substance. This long lames are, the humerus, radius, ulna, 
femur, tibia, fibula,, metacarpal and metatarsal bones, and the phalanges. The. 
clavicle is also usually reckoned as a long bone. 

Short Bones. Where a part of the skeleton is intended for strength and com¬ 
pactness, and its motion is at the same time slight and limited, it is divided into a 
number of small pieces united together by ligaments, and the separate bones are 
short and compressed, such as the bones of the c arvus a nd tarsus. These bones, in 
their structure, are spongy throughout, excepting at their surface, where there is a 
thin crust of compact substance. 

Flat ligxHB&u. Where the principal requirement is either extensive protection, or 
the provision of broad surfaces for muscular attachment, we find the osseous struc¬ 
ture expanded into broad flat plates, as is seen in the bones of the skull and the 
shoulder-blade. These bones are composed of two thin layers of compact tissue, 
enclosing between them a variable quantity of cancellous tissue. In the cranial 
bones, these layers of compact.tisgujg. are familiarly known as the tables o f the skull; 
the outer one is thick and tough; the inner one thinner, denser, and more brittle, 
and hence termed the vitreous table,. The intervening cancellous tissue is called the 
'liploe^ The flat bones are, the occipital, parietal, frontal, nasal, lachrymal, vomer t 
scapulae, ossa innominata, sternum, ribs, and patella. 

* B 
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The Irregular or Mixed bones are such as, from their peculiar form, cannot be 
grouped under either of the preceding heads. Their structure is similar to that of 
other bones, existing of a fayer of compact tissue externally, and of spongy 
cancellous tissue within. <Tl*e irregular <bones are, the vertebrae, sacrum, coccyx, 
temporal, sphenoid, ethmoid, malar, superior maxillary, iti/erior maxillary, palate, 
I inferior turbinated, and hyoid. * 

Surfaces of Bones. If the surface of any bone is examined, certain eminences 
and depressions are seen, feu which descriptive anatomists *have given the following 
names. . • * '• 

A prominent process projecting from the surface of a bone, which it has never been 
separate from, or moveable upon, is termed an apophysis from avoqtvoic, an excres¬ 
cence) ; but if such process is developed as a separate piece from the rest of the bone, 
to which it is afterwards joined, it' is termed An epiphysis (from tirtyvoig, an accre¬ 
tion). 

These eminences and depressions are of two kinds : articular, and non-articular. 
Well-marked examples of articular eminences are found in the heads of the 
humerus and femur; axfd of articular depressions, in the glenoid cavity of the 
scapula, and the acetabulum. Non-articular emirifences are designated according 
to* their form. Thus, a broad,, rough, uneven elevation is called a tuberosity ; 
a small rough prominence, a tubercle ; a sharp, slender, pointed eminence, a 
a narrow rough elevation, running some way along the surface, a ridge, 

The non-articular depressions are also of very variable form, and are described 
as fosssft, grooves, furrows, fissures, notches, etc. These non-articular eminences and 
■depressions serve to increase the extent of surface for the attachment of ligaments 
and muscles, and are usually well marked in proportion to the muscularity of the 
subject. 


THE SPINE. 

The Spine is a flexuous and flexible column, formed of a seiies of bones called 
Vertebra 3. 

The Vertebrae are thirty-three ip number, exclusive of those which form the 
skull, and have received the names cervical, dorsal, lumbar, sacral, and coccygeal, 
according to the position which they occupy; seven being found in the cervical 
region, twelve in the dorsal, five in the lumbar, five in the sacral, and four in the 
coccygeal. 

This numl>er is sometimes increased by an additional vertebra in one region, or 
the number may Imj diminished In one region, the deficiency being supplied by an 
additional vertebra in another. These observations do not apply to the cervical 
portion of the sprue, the humber of Jjonee forming which is seldom increased or 
diminished. * . • 

The Vertebne in the upper three regions of the spine are separate through¬ 
out the whole of life; Amt those found in the sacral^ and coccygeal regions are, 
in the adult, firmly united, so as to form two bones : —five entering into the forma¬ 
tion of the upper bone or, sacrum, and four into the terminal bone of the spine dr 
coccyx. > 

General Characters op a Vertebra. 

Each vertebra consists of two estential parts, an ahteridr solid segment or body, 
and a posterior segment or arch. The arch is formed «f two pedicles,-and two 
laminae, supporting seven processes; viz. four articular, two transverse, and one 
spinous process. 

The Bodies of the vertebrae are piled one upon the other, fo rming a strong 
pillar, for the support of the cranium and trunk; the arches forming a' hollow 
cylinder behind for the protection of the spinal cord. The different vertebrae are 
connected together by means of the articular processes, and the intervertebral 
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cartilages; while the transve rse and spin ous processes ser ve. _oa Javers for the 
njf move the different parts^of the jjpine. Lastly, 

between each pair of vertebrae apertures exist thsough which the spinal nerves 
pass from the cord. Each of these constituent parts must now be separately 
examined. ,* 

The Body is the largest and most solid part of a vertebra., > Above and below, it 
is slightly concave, presenting a rim around its circumference; and its upper and 
lower surfaces are rough, for the attachment of the intervertebral fibro-cartilages. 
In front, it is convex from 4 side to side, concave from above dowjjwards. Behind, 
it is flat from above downwardsr and slightly concave from side to side. Its 
anterior surface is perforated by a few small apertures, for the passage of nutrient 
vessels; whilst, on the posterior surface, is a single large irregular aperture, or 
occasionally more than one, for the exit of, veins from the? body of the vertebra, 
the vena: basis vertebra ?. 

The Pedicles project backwards, one op each side, from the upper part of the 
body of the vertebra, at the line of junction of its posterior ami lateral surfaces. 
The c oncavitie s a bove an d belgw the pedicles are the inte rve rtebral iwtshfs ; they 
are four in number, two on each side, the inferior ones being generally the d eepe r. 
When the_veitebraj_acu._articulated, the notchesJaf eacj^.contiguous pair of bones 
form j the interverteb ral f oramina which communicate with the spinal canal and 
transmit t he spinal nerves and bloodvessels. 

The Lamince are two broad plates of bone which complete the vertebral arch 
behind, enclosing a foramen which serves for the protection of the spinal "cord; 
they are connected to the body by means of the pedicles. Their upper and low er 
bor ders are ..rough, for the attachment of the.^cnHroto subjlava. 

The Articular Processes, four in nunj,ber, two on each side, spring from the 
junction of the pedicles with the laminae. The two superior project upwards, their 
articular surfaces being directed more or less backwards ; the two inferior project 
downwards, their articular surfaces looking more or less forwards.* 

The Spirants Process projects backwards from the junction of the two laminae, 
and serves for the attachment of muscles. 

The Transverse - Processes, two in number, project one at each side from the 
point where the- articular processes join the* pedicle. They also serve for tho 
attachment of muscles. 


Characters of the Cervical Vertebras (fig. i). 

The Body is smaller than in any other region of the spine, and broader from 
side to side than from before backwards. The anterior ana posterior surfaces are 


' Anterior Tubercle of Trane.Proc. 
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* It may, perhaps, beas well to remind the reader, that the direction of a surface Is 
' by that of a line drawn at right angles to it. 
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flattened and of equal depth : the former is placed on a lower level than the latter, 
and its inferior border is prolonged downwards so as to overlap the upjter and fore 
part of the vertebra below. Its upper surface is concave transversely, and 
presents a projecting lip on each side; its lower surface being convex from side to 
side, concave from before backwards, and presenting laterally' a shallow con¬ 
cavity, which receives the corresponding projecting lip of the adjacent vertebra. 
The pedicles are directed obliquely outwards, and the superior intervertebral 
notches are deeper, but narrower, than the inferior. The laminae are narrow, 
long, thinner al>ove than below, and overlap each other; enclosing the spinal 
foramen, which is very large, and of a triangular form. The spinous processes 
are short and bifid at the extremity, to afford greater extent of surface for tho 
attachment of muscles, the two divisions lasing often of unequal size. They 
increase in length from the fourth to the seventh. The transverse processes are 
short, directed downwards, outwards, and forwards, bifid at their extremity, and 
marked by a groove along their upper surface, which runs downwards and out¬ 
wards from the superior.- intervertebral notch, and serves for the transmission 
of one of the cervical nerves. The transverse processes are pierced at their base by 
a foramen, for the transmission of the vertebral artery, vein, aud plexus of nerves. 
Each process is former! by two roots; the anterior root arises from the side of tho 
body, and corresponds to the ribs : the posterior root springs from the junction of 
the pedicle with the lamina, and corresponds w ith the transverse processes in the 
dorsal region. It is by the junction of the two that the foramen for the vertebral 
vessels is formed. The extremities of each of these roots form the anterior and 
posterior tubercles of tho transverse processes. The articular processes are oblique ; 
the superior are of an oval form, flattened and directed upwards and backwards ; 
the inferior downwards and forwards. 

Tlue peculiar vertebral in the cervical region are the first or Atlas ; tho second 
or Axis; and tire seventh or Vertebra promiitei/.s. Tho great modifications in the 
form of the atlas and axis are designed to admit of the nodding and rotatory 
movements of the head. 

The Atlas (fig. 2) is so named from supporting the glolie of tho head. The chief 
peculiarities of this bone are, that it has neither body nor spinous process. The 
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body is detached from the rest of the bone, and forms the odontoid process of the 
second vertebra; while the parts corresponding to the pedicles piss in front, and 
join to form the anterior arch. The atlas consists of an anterior arch, a posterior 
arch, and two lateral masses. Thp anterior arch forms about one-fifth of the 
bone; its anterior surface is convex, and presents about its centre a tubercle, for 
the attachment of the Longus colli muscle; posteriorly it is concave, and marked 
by a smooth oval or circular facet, for articulation with the odontoid process af 
the axis. The posterior arch forms about two-fifths of the circumference of the 
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bone; it terminates behind in a tubercle, which is the rudiment of a spinous 
process, and gives origin to the Rectus capitis posticus minor. The diminutive 
size of this process prevents any interference in the movements between it and 
the cranium. The posterior part of the arch presents, above, a rounded edge; 
whilst, in front, immediately behind each superior articular process, is a groove, 
sometimes converted into a foramen by a delicate bony spiculum which arches 
backwards from the posterior extremity of the superior articular process. These 
grooves represent the superior intervertebral notches, and are peculiar from being 
situated behind the articular processes, instead of before them, as in the other 
vertebra;. They serve Tor the transmission of the vertebral artery, which, as¬ 
cending through the foramen in the transverse process winds round the lateral 
mass in a direction backwards and inwards. They also transmit the sub-occipital 
nerves. On the under surface of the posterior arch, in the fame situation, are 
two other grooves, placed behind the lateral masses, and representing the inferior 
intervertebral notches of other vertebra;. They are much less marked than the 
superior. The lateral masses are the most bulky and solid parts of the atlas, in 
order to support the weight of the head; they present two articulating processes 
al»ove, and two below. The two superior are of large size, oval, concave, and 
approach towards one another in front, but diverge Ixdund ; they are directed up¬ 
wards, inwards, and a little backwards, forming a kind of cup for the condyles 
of the occipital bone, and are admirably adapted to the nodding movements of 
the head. Not unfrcquently they arc partially subdivided by a more or lesspleep 
indentation which encroaches upon each lateral margin, The inferior articular 
proces^s are circular in form, flattened or slightly concave, and directed 
downwards and inwards, articulating with the axis, and permitting the 
rotatory movements. dust below the inner margin of each superior articular 
surface is a small tulx*rcle, for the attachment of a ligament which, stretching 
across the ring of the atlas, divides it into two unequal parts; the anterior or 
smaller segment receiving the odontoid process of the axis, the posterior allowing 
the transmission of the spinal cord and its membranes. This part of the spinal 
canal is of considerable size, to afford space for the spinal cord; and hence lateral 
displacement of the atlas may occur without compression of the spinal cord. 
The transverse processes are of large size, for the attachment of special muscles 
which assist in rotating the head—long, not bifid, and perforated at their base by a 
canal for the vertebral artery, wbicli is directed from below, upwards and 
back wards. 

The Axis (fig. 3) is so named from forming the pivot upon which the head 
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rotates. The most distinctive character of this bone is the strong prominent 
process, tooth-like in form (hence the name odontoid), widely rises perpendicularly 
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from the upper part of the body. The body is of a triangular form; deeper 
in front than behind, and prolonged downwards anteriorly so as to overlap the 
upper and fore part of the adjacent vertebra. It presents in front a median 
longitudinal ridge, separating two lateral depressions for the attachment of the 
Longus colli muscle of either side. The odontoid process presents two articulating 
surfaces; one in front of an oval form, for articulation with the atlas; another 
behind, for the transverse ligament; the latter frequently encroaching on the 
sides of the process. The apex is pointed; just below it the process is some¬ 
what enlarged, and presents on either sido a rough impression for the attachment 
of the odontoid or check ligaments, which connect it to the occipital bone; the 
base of the process, whero it is attached to the body, is constricted, so as to prevent 
displacement from the transverse ligament; which binds it in this situation to the 
anterior arch of the atlas. Sometimes, however, this process does become displaced, 
especially in children, in whom the ligaments are more relaxed : instant death is 
the result of this accident. The pedicles are broad and strong, especially their 
anterior extremities, which coalesce with the sides of the body and the root of the 
odontoid process. The lamina: are thick and strong, and the spinal foramen very 
large. The superior articular surfaces arc round, slightly convex, directed upwards 
and outwards, and are peculiar in being supported on the body, pedicles, and 
transverse processes. The inferior articular surfaces have the same direction as 
those of the other cervical vertebra'. The superior intervertebral notches are very 
shallow, and lie behind the articular processes ; the inferior in front of them, as in 
the other cervical vertebra:. The transverse processes are very small, not bifid, and 
perforated by the vertebral foramen, or foramen for the vertebral artery, which is 
directed obliquely upwards and outwards. The spinous process is of large size, 
very strong, deeply channelled on its under surface, and presents a bifid tubercular 
extremity for the attachment of muscles, which serve fo rotate the head upon the 
spine. 

Seventh Cervical (fig. 4). Tlu: 
most distinctive character of this 
vertebra is tho existence of a very 
long and prominent spinous pro¬ 
cess ; hence the name * Vertebra 
prominens.’ This process is thick, 
nearly horizontal in direction, not 
bifurcated, and lias attached to it 
the ligamentum nucha:. Tho trans¬ 
verse process is usually of large 
size, especially its posterior root; 
its upper surface has usually a 
shallow groove, and it seldom pre¬ 
sents more than a trace of bifurca¬ 
tion at its extremity. The vertebral 
foramen is sometimes as large as in 
the other cervical vertebra, usually 
smaller, on one or both sides, and 
sometimes wanting. On the left 
side it occasionally gives passage to 
the vertebral artery; more frequently 
the Vertebral yein traverses it on 
both sides ; but the usual arrangement is for both artery and vein to pass through 
the foramen in the transverse process of the sixth cervical. 

Characters of the Dorsal Vertebras. 

t 

The bodies of the dorsal vertebras resemble those in the cervical and lumbar 
regions at the respective ends of this portion of the spine; but in the middle 
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of the dorsal region their form is very characteristic, being heart-shaped, and 
as broad in the antero-posterior as in the lateral direction. They are thicker 
behind than in front, bat above and boiow, convex and prominent in front, 
deeply concave behind, slightly constricted in front and at the sides, and marked 
on each side, near the root of the pedicle, by two demi-facets, one above, the other 
below. These are covered with cartilage in the recent state; and, when 
articulated with the adjoining vertebras, form oval surfaces for the reception of the 
heads of the corresponding ribs. The pedicles are directed batik wards, and the 
inferior intervertebral notches are of large size, and deeper than in any other 
region of the spine. The laminsc are broad and thick, and the spinal foramen 
small, and of a circular form. The articular processes are flat, nearly vertical 
in direction, and project from the upper and lower part of the pedicles, the 
superior being directed backwards and a little outwards and upwards, the inferior 
forwards and a little inwards and downwards. The transverse processes arise 
from the same parts of the arch as the posterior roots of the transverse processes 
in the neck; they are thick, strong, and of great length, directed obliquely 
backwards and outwards, presenting a clubbed extremity, which is tipped on its 
anterior part by a small concave surface, for articulation with the tubercle of a 
rib. Besides the articular facet for the rib, two indistinct tubercles may be seen 
rising from the extremity of the transverse processes,-one near the upper, the other 
near the lower border. In man, they are comparatively of small size, and servo 
only for the attachment of muscles. But, in some animals, they attain considerable 
magnitude either for the purpose of more closely connecting the segments of this 
portion of the spine, or for muscular and ligamentous attachment. The spinous 
processes are long, triangular in form, directed obliquely downwards, and termi¬ 
nate in a tubercular extremity. They overlap one another from the fifth to the 
eighth, but are less oblique in direction above and below. 



The peculiar dorsal vertebrae are the first, ninth, tenth, eleventh, arid twelfth 

(fig- 6). 

The First Dorsal Vertebra presents, on each side of the body, a single entire 
articular facet for the head of the first rib, and a half facet for the upper half of 
the second. The upper surface of the body is like that of a cervical vertebra, being 
broad transversely, concave, and lipped on each side. The articular surfaces are 
oblique, and the spinous process thick, long, and almost horizontal. 
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The Ninth Dorsal lias no demi-facet below. In some subjects, however, the 
ninth has two demi-facets on each side, then the tenth has a demi-facet at the upper 
part; none below. 

The Tenth Dorsal has (except in the cases just mentioned) an entire articular 
facet on each side alx>ve ; it has no demi-facet below. 

In the Eleventh Dorsal , the body approaches in its form and size to the lumbar. 
The articular facets for the heads of the ribs, one on each side, a re of large size, 
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and placed chiefly on the pedicles, which are thicker and stronger in this and the 
next vertebra, than in any other part of the dorsal region. The transverse pro¬ 
cesses are very short, tubercular at their extremities, and have no articular facets 
for the tubercles of the ribs. The spinous process is short, nearly horizontal in 
direction, and presents a slight tendency to bifurcation at its extremity, 

The Twelfth Dorsal has the same general characters as the oievenih; but may 
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bo distinguished from it by the inferior articular processes being convex and 
turned outwards, like those of the lumbar vertebra); by the general form of the 
body, lamina), and spinous process, approaching to that of the lumbar vertebra); and 
by the transver-.se processes being shorter, and the tubercles at their extremities 
more marked. 


Characters ok the Lumbar Vertebras;. 

The Lumbar Vertebra) (fig. 7) are the largest segments of the vertebral column. 
The body is large, broader from side to side than from before backwards, slightly 
thicker in front than behind, flattened or slightly concave above and below, con¬ 
cave behind, and deeply constricted in front and at the sides, presenting promi¬ 
nent margins, which afford a broad Imsis for the support of the superincuml>ent 
weight. The pedicles are very strong, directed backwards from the upper part of 
the 1 todies; consequently the inferior intervertebral notches are of large size. 

. 7.—Lumbar Vertebra. 



The lamina) are short, but broad and strong; and the foramen triangular, larger 
than in the dorsal, smaller than in the cervical region. The. superior articular 
processes are concave, and look almost directly inwards; the inferior, convex, 
look outwards and a little forwards ; the former are separated by a much wider 
interval than the latter, embracing the lower articulating processes of the vertebra 
above. The transverse processes are long, slender, directed transversely outwards 
in the upper three lumbar vertebra-, slanting a little upwards in the, lower two. 
By some anatomists they are considered homologous with the' ribs. Of the two 
tubercles noticed in connection with the transverse processes in the dorsal region, 
the superior ones become connected in this region with the biick part of the 
superior articular processes. Although in man they are comparatively small, in 
some animals they attain considerable size, and serve to lock the vertebra? more 
closely together. The spinous processes are thick and broad, somewhat quadri¬ 
lateral, horizontal in direction! thicker below than above, and terminating by a 
rough uneven border. 

The Fifth Lumbar vertebra is characterised by having the body much thicker 
in front than behind, which accords with the prominence of the sacro-vertebral 
articulation, by the smaller size of its spinous process, by the wide interval between 
the infex-ior articulating processes, and by the greater size anti thickness of its 
transverse processes. 

Structure of the Vertebrae-. The structure of a vertebra differs in different parts. 
The body is composed of light spongy cancellous tissue, having a thin coating of 
compact tissue on its extex-nal surface perforated by numerous orifices, some of 
large size, for the passage of vessels; its interior is traversed by one or two largo 
canals for the reception of veins, which converge towards a single large irregular 
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aperture, or several small apertures, at the posterior part of the body of each bone. 
The arch and processes projecting from it have, on the contrary, an. exceedingly 
thick covering of compact tissue. 

Development. Each vertebra is formed of three primary cartilaginous portions 
(fig. 8), one for each lamina and its processes, and one for the body. Ossification 
commences in the laminae about 

the sixth week of foetal life, in 8.—Development of a Vertebra, 

the situation where the trans- Ay <?primary centres 


verse processes afterwards pro¬ 
ject, the ossific granules shooting 
backwards to the spine, forwards 
to the body, and outwards into 
the transverse and articular pro¬ 
cesses. Oasification in the body 
commences in the middle of the 
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At birth these threo pieces are 
perfectly separate. During the 
first year the lamime become 
united behind, by a portion of 
cartilage in which the spinous 
process is ultimately formed, 
and thus tin; arch is completed. 
About the third year the body 
is joined to the arch on each 
side, in such a manner that the 
body is formed from the threo 
original centres of ossification, 
the amount contributed by the 
pedicles increasing in extent 
from below upwards. Thus the 
bodies of the sacral vertebra} arc 
formed almost entirely from the 
central nuclei, the bodies of the 
lumbar are foimecf laterally 
and behind by the pedicles; in 
the dorsal region, the pedicles 
advance as far forward as the 
articular depressions for the 
head of the ribs, forming these 
cavities of reception ; and in the 
neck the lateral portions of the 
bodies are formed entirely by 
the advance of the pedicles. Be¬ 
fore puberty, no other changes 
occur, excepting a gradual in¬ 
crease in the growth of these 
primary centres, the upper and 
under surfaces of the bodies, and 
the ends of the transverse and 
spinous processes, being tipped 
with cartilage, in which ossific 
granules are not as yet deposited. 
At sixteen years (fig. 9), four 
secondary centres appear, one 
for the tip of each transverse 
process, and two (sometimes 
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united into one) for the end of the spinous process. At twenty-one years (fig. io), 
a thin circular epiphysal plate of bone is formed in the layer of cartilage situated 
on the upper and under surfaces of the body, the former being the thicker of the 
two. All these become joined; and the bone is completely formed about the 
thirtieth year of life. 

Exceptions to this mode of development occur in the first, second, and seventh 
cervical, and in the vertebrae of the lumbar region. 

The A tins (fig. x i) is developed by two primary centres, and by one or more 
epiphyses. The two primary centres are destined for the two lateral or neural 
masses, the ossification of which commences before birth, near the articular pro¬ 
cesses, .and extends backwards: these portions of l>one are separated from one 
another behind, at birth, by a narrow interval filled in with cartilage. Between 
the second and third years, they unite either directly or through the medium of an 
epiphysal centre, developed in the cartilage near their point of junction. The 
anterior arch, at birth, is altogether cartilaginous, and this portion of the atlas 
is completed by the gradual extension forwards and ultimate junction of the two 
neural processes. Occasionally, a separate nucleus is developed in the anterior arch, 
which, extending laterally, joins the neural processes in front of the pedicles; or, 
there are two nuclei developed in the anterior- arch, one on either side of the median 
line, which join to form a single mass, afterwards united to the lateral portions in 
front of the articulating processes. 

The Axis (fig. 12) is developed by six centres. The body and arch of this hone 
are formed in the same manner as the corresponding parts in the other vertebra): 
one centre for the lower part of the body, and one for each lamina. The odontoid 
process consists originally of an extension upwards of the cartilaginous mass, in 
which the lower part of the body is formed. At about the sixth month of total 
life, two osseous nuclei make their appearance in the base of this process : they art) 
placed laterally, and join before birth to form a conical bi-lobed mass deeply 
cleft above; the interval between the cleft and the summit of the process is formed 
by a wedge-shaped piece of cartilage; the base of the process being separated from 
the body by a cartilaginous interval, which gradually becomes ossified, sometimes 
by a separate epiphysal nucleus. Finally, as Dr. Humphry has demonstrated, the 
apex of the odontoid process has a separate nucleus. 

The, Seventh Cervical. The anterior or costal part of the transverse process 
of the seventh cervical, is developed from a separate osseous centre at about the 
sixth month of total life, and joins the body and posterior division of the trans¬ 
verse process between the fifth and sixth years. Sometimes this process continues 
as a separate piece, and, becoming lengthened outwards, constitutes what is known 
as a cervical rib. 

The Lumbar Vertebrae (fig. 13) have two additional centres (besides those 
peculiar to the vertebrae generally), for the tubercles, which project from the back 
part of the superior articular processes. The transverse process of the first lumbar 
is sometimes developed as a separate piece, which may remain permanently uncon¬ 
nected with the remaining portion of the bone; thus forming a lumbar rib, a, 
peculiarity which is rarely met with. 

Progress of Ossification in the Spine Generally. Ossification of the laminae 
of the vertebras commences at the upper part of the spine, and proceeds gradually 
downwards; hence the frequent occurrence of spina bifida in the lower part of the 
spinal column. Ossification of the bodies, on the other hand, commences a little 
below the centre of the spinal column (about the ninth or tenth dorsal vertebras), 
and extends both upwards and downwards. Although, however, the ossific nuclei 
mako their first appearance in the lower dorsal vertebrae, the lumbar aijd first 
sacral are those in which these nuclei are largest at birth. 

Attachment of Muscles. To the Atlas are attached the Longus colli, Rectus 
anticus minor, Rectus lateralis, Rectus posticus minor, Obliqmts superior and in¬ 
ferior, Splenius colli, Levator anguli scapulae, and Intertransverse. 

To the Axis are attached the Longus colli, Obliquus inferior, Rectus posticus 
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major, Semi-spinalis colli, MultiSdus spin®, Levator anguli scapulae, Splenius colli, 
Scalenus medius, Transvorsalis colli, Intertransversales, Interspinales. 

To the remaining Vertebral generally are attached, anteriorly, the Rectus anticus 
major, Longus colli, Scalenus anticus, medius, and posticus, Psoas magnus, Psoas 
parvus, Quadratus lumborum, Diaphragm, Obliquus interims and transversalis,— 
■posteriorly, the Trapezius, Latissimus dorsi, Levator anguli scapul®, Rhomboideus 
major and minor, Serratus posticus superior and inferior, Splenius, Erector spin®, 
Sacro-lumbalis, Longissimus dorsi, Spinalis dorsi, Cerviealis ascendens, Transversalis 
colli, Traehelo-mastoid, Complexus, Biventor cervicis, Semi-spinalis dorsi and colli, 
Multifidus spin®, Rotatores spin®, Interspinales, Supra spinales, Intertransversales, 
Levatores costarum. 

Sacral and Coccygeal Vertebras. 

4 

The Sacral and Coccygeal Vertebr® consist, at an early period of life, of nine 
separate pieces, which are united iu the adult, so as to form two bones, live entering 
into the formation of the s.'ierurn, four into that of the coccyx. Occasionally, the 
coccyx consists of five bones.* 

The Sacrum (tig. 14) is a large triangular bone, situated at the lower part 

14.—Sacrum, Anterior Surface. 
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of the vertebral column, and at the upper and back part of the pelvic cavity, 
where it is inserted like a wedge between the two ossa innominataj its upper 
part, or base, articulating with the last lumbar vertebra, its apex with the coccyx. 
The sacrum is curved upon itself, and placed very obliquely, its upper extremity 
projecting forwards, and forming, with the last lumbar vertebra, a very piominent 

* Dr. Humphry describes this us the usual composition of the Coccvx.— On the 
Skeleton , p. 456. 
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Angle, called the promontory or sacro-vertcbral angle , whilst its central part is 
directed backwards, so as to give increased capacity to the pelvic cavity. It pre* 
sents for e xamina tion an anterior and posterior surface, two lateral surfaces, a base, 
an apex, and a central canal. 

The Anterior Suiface is concave from above downwards, and slightly so from 
side to side. In the middle are seen four transverse ridges, indicating the original 
division of the bone into five separate pieces. The portions of bone intervening 
between the ridges correspond to the bodies of the vertebrae. The body of the 
first segment is of large size, and in form resembles that of a lumbar vertebra; the 
succeeding ones diminish in size from above downwards, are flattened from before 

backwards, and curved so as to accom- 


15.—Vertical Section of the Sacrum. 


modate themselves to the form of the 
sacrum, being concave in front, convex 



behind. At each end of the ridges above 
mentioned, are seen the anterior sacral 
foramina, analogous to the intervertebral 
foramina, four in number on each sido, 
somewhat rounded in form, diminish¬ 
ing in size from above downwards, and 
directed outwards and forwards; they 
transmit the anterior branches of the 
sacral nerves. External to these fora¬ 
mina is the lateral mass, consisting, at 
an early period of life, of separate seg¬ 
ments, which correspond to the ante¬ 
rior transvci-se processes; these become 
blended, in the adult, with the bodies, 
with each other, and with the posterior 
transverse processes. Each lateral mass 
is traversed by four broad shallow 
grooves, which lodge the anterior sacral 
nerves as they pass outwards, the grooves 
being separated by prominent ridges of 
bone, which give attachment to the slips 
of the Pyriformi.s muscle. 

If a vertical section is made through 
the centre of the bone (fig. 15), the 
lK)dies are seen to be united at their 
circumference by bone, a wide interval 
ljeing left centrally, which, in the recent 
state, is filled by intervertebral substance. 
In some bones, this union is more com¬ 
plete between the lower segments than 
between the upper ones. 


The Posterior Surface (fig. 16) is convex and much narrower than the anterior.' 
In the middle line are three or four tubercles, which represent the rudimentary 
spinous processes of the sucral vertebras. Of these tubercles,, the first is usually 
prominent, and perfectly distinct from the rest; the second and third are either 
separate, or united into a tulsercular ridge, which diminishes in size from above 
downwards; the fourth usually, and the fifth always, remaining undeveloped. 
External to" the spinous processes on each side, are the laminat, broad and well marked 
in the first three pieces ; sometimes the fourth, and generally the fifth, being un¬ 
developed ; in this situation the lower end of the sacral canal is exposed. External 
to the laminae is a linear series of indistinct tubercles representing the articular 


processes ; the upper pair are large, well developed, and correspond in shape and 
direction to the superior articulating processes of a. lumbar vertebra; the second 
and third are small; the fourth and fifth (usually blended together) are situated 
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on each side of the sacral canal: they are called the sacral cornua , and articulate 
with the cornua of the coccyx. External to the articular processes are the four 
posterior sacral foramina ; they are smaller in size and less regular in form than 
the anterior, and transmit the posterior branches of the sacral nerves. On the 
outer side of the posterior sacral foramina is a series of tubercles, the rudimentary 


16.—Sacrum, Posterior Surface. 



posterior transverse processes of the sacral vertebrae. The first pair of transverse 
tubercles are of large size, very distinct, and correspond with each superior angle 
of the bone; the second, small in size, enter into the formation of the sacro-iliac 
articulation ; the third give attachment to the oblique fasciculi of the posterior sacro¬ 
iliac ligaments; and the fourth and fifth to the great sacro-sciatic ligaments. The 
interspace between the spinous and transverse processes on the back of the sacrum 
presents a wide shallow concavity, called the sacral groove ; it is continuous above 
with the vertebral groove, and lodges the origin of the Erector spin®. 

The Lateral Surface, broad' above, becomes narrowed into a thin edge below. 
Its upper half presents in front a broad ear-shaped surface for articulation with 
the ilium. This is called the auricular surface, and in the fresh state is coated 
with fibro-cartilage. It is bounded posteriorly by deep and uneven impressions, for 
the attachment of the posterior sacro iliac ligaments. The lower half is thin and 
sharp, and gives attachment to the greater and lesser sacro-sciatic ligaments, 
and to some fibres of the Gluteus maximus; below, it presents a deep notch, 
which is converted into a foramen by articulation with the transverse process of 
the upper piece of the coocytf, and transmits the anterior branch of the fifth sacral 
nerve. 

The Base of the sacrum, which is broad and expanded, is directed upwards and 
forwards. In the middle is seen an oval articular surface, which corresponds with 
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tbe under surface of the body of the last lumbar vertebra, bounded behind by 
the large triangular orifice of the sacral canal. This orifice is formed behind by 
the spinous process and laminae of the first sacral vertebra, whilst projecting from 
it on each side are the superior articular processes; they are oval, concave, 
directed backwards and inwards, like the superior articular processes of a lumbar 
vertebra; and in front of each articular process is an intervertebral notch, which 
forms the lower half of the last intervertebral foramen. Lastly, on each side of 
the articular surface is a broad and flat triangular surface of bone, which extends 
outwards, and is continuous on each side with the iliac fossa. 

The Apex, directed downwards and forwards, presents a small oval concave 
surface for articulatiou with the coccyx. 

The Sacral Canal rims throughout the greater part of the bone; it is large 
and triangular in form al>ove, small and flattened from before backwards below. 
In this situation, its posterior wall is incomplete, from the non-development of the 

laminae and spinous processes. It lodges 

17.-Developn.ent of Sacrum. t , ho sacral . lie ™’ and is P erfoni * e ‘! ^ 

trio anterior and posterior sacral fora- 

Additional ventres mina, through which these pass out. 

fa,- the first 3 pieces* Structure. It consists of much loose 



spongy tissue within, invested exter¬ 
nally by a thin layer of compact tissue. 

Differences in the Sacrum of the 
Mace a no Female. The sacrum in 
the female is usually wider than in 
the male ; and it is much less curved, 
the upper half of the boue being nearly 
straight, the lower half presenting the 


greatest amount of curvature. The 


bone is also directed more oblicpxely 
backwards ; which increases the size of 



the pelvic cavity, and forms a more 
prominent sacro-vertebral angle. 1 n 
the male, the curvature is more evenly 
distributed over the whole length of 
the bone, and is altogether greater 
than in the female. 

Peculiarities of the Sacrum. This 
bone, in some cases, consists of six 
pieces ; occasionally, the number is re¬ 
duced to four. Sometimes the bodies 


19., 


2 Epiphrjsal lamina 
for each lateral surface. 



of the first and second segments are 
not joined, or the laminse and spinous 
processes have not coalesced. Occa¬ 
sionally, the upper pair of transverse 
tubercles are not joined to the rest of 
the bone on one or both sides; and 
lastly, the sacral canal may be open for 
nearly the lower half of the bone, in 
consequence of the imperfect develop¬ 
ment of the laminae and spinous pro¬ 
cesses. The sacrum, also, varies con¬ 
siderably with respect to its degree of 
curvature. From the examination of 
a large number of skeletons, it would 
appear, that, in one set of cases, the 
anterior surface of this bone was nearly 
/'straight, the curvature, which was very 
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slight, affecting only its lower end. In another set of cases, the hone was curved 
throughout its whole length, but especially towards its middle. In a third set, 
the degree of curvature was loss marked, and affected especially the lower third of 
the bone. 

Development (fig. 17). The sacrum, formed by the union of five vertebrae, has 
thirty-five, centres of ossification. 

The ho,Hex of tins sacral vertebras have each three ossific centres ; one for the 
central part, and one for the epipliysal plates on its upper and under surface. 

The arch of each sacral vertebra is developed by two centres, one for each 
lamina. These unite with each other behind, and subsequently join the body. 

The lateral masses have six additional centres, two for each of the first three 
vertebral. These centres make their appearance above and to the outer side of 
the anterior sacral foramina (fig. 17), and are developed into separate segments, 
which correspond with the anterior transverse processes (fig. 18) ; they arc subse¬ 
quently blended with each other, and with the bodies and the posterior transverse 
processes, to form the lateral mass. 

Lastly, each lateral surface of the sacrum is developed by two epipliysal plates 
(fig. ly) ; one for the auricular surface, and one for the remaining part of the thin 
lateral edge of the bone. 

Period of Development. At about (lie eighth or ninth week of fuital life, ossifi¬ 
cation of the central part of the bodies of the first three vertebral commences ; 
and, at a somewhat later period, that of the last two. Betwoen the sixth and 
eighth mouths ossification of the Inmimc takes place; and, at about the same 
period, the characteristic osseous tulierclos for the first three sacral vertebral make 
their"appearance. The lamina) join to form the arch, and are united to the bodies, 
first, ii> the lowest vertebra*. This occurs about the second year, the uppermost 
segment appearing as a single piece about the fifth or sixth year. About the six¬ 
teenth year the epiplivses for the upper and under surfaces of the bodies are 
formed ; and, between the eighteenth and twentieth years, those for each lateral 
surface of the sacrum make their appearance. At 

about, this period the last, two segments are joined 2 °- Coccyx, 

to one another; and this process gradually ex¬ 
tending upwards, all the pieces become united, 
and the. hone is completely formed from the twenty- 
fifth to the thirtieth year of life. 

A rticnlations. With four hones : the. last lumbar 
vertebra, coccyx, and the two ossa iimominata. 

Attachment of Muscles. In front, the Pyriformis 
and (loccygcus, and a portion of the Iliacus to the 
base of the I wine; behind, the (.Jluteus maximus, 

Latissimus dorsi, Mnlt.ilidus spina 1 , and Erector 
spina*, and sometimes the Extensor coccygis. 

The Coccyx. Anterior Surface 



The Coccyx (niaui, cuckoo), so called from 
having l»een compared to a. cuckoo’s beuk (fig. 20), 
is usually formed of four small segments of bone, the 
most rudimentary parts of the vertebral column. 
J11 each of the first three segments may la; traced 
a rudimentary laxly, articular and transverse pro¬ 
cesses ; the last piece (sometimes the third) is 
a mere nodule of bone, without distinct pro¬ 
cesses. All the segments are destitute of lamina; 
and spinous processes; and, consequently, of 
spinal canal and intervertebral foramina. Tho 
first segment is the largest; it resembles the lower¬ 
most sacral vertebra, and often exists as a separate 



jtbsterior Surface 


piece ; the last three, diminishing in size from above downwards, are usually blended 
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together so as to form a single bone. The gradual diminution in the size of the pieces 
gives this bone a triangular form, the base of the triangle joining the etui of the 
sacrum. It presents for examination an anterior and posterior surfiico, two borders, 
a base, and an apex. The anterior surface is slightly concave, and marked with three 
transverse grooves, indicating the points of junction of the different pieces. It has 
attached to it the anterior sacro coccygeal ligament and Levator ani muscle, and 
supports the lower end of the rectum. The posterior surface is convex, marked by 
transverse grooves similar to those on the anterior surface; and presents on each 
side a lineal row of tubercles, the rudimentary articular processes of the coccygeal 
vertebrae. Of these, the superior pair are very large ; and are called the cornua 
of the coccyx ; they project upwards, and articulate with the cornua of the sacrum, 
the junction between these two bones completing the fifth sacral foramen for 
the transmission of the posterior branch of the fifth sacral nerve. The lateral 
borders are thin, and present a series of small eminences, which represent the 
transverse processes of the coccygeal vertebra.*. Of those, the first on each sido 
is of" large size, flattened from before backwards; and pften ascends to join the 
lower part of the thin lateral edge of the sacrum, thus completing the fifth sacral 
foramen; the others diminish in size from above downwards, and are often 
wanting. The borders of the coccyx are narrow, and give attachment on each 
side to the sacro-sciatie ligaments and Coccygous muscle. The base presents an 
oval surface for articulation with the sacrum. The apex is rounded, and has 
attached to it the tendon of the external Sphincter muscle. It is occasionally bifid, 
and sometimes deflected to one or other side. 

Development. The coccyx is developed by four centres, one for each piece. 
Occasionally, one of the first three pieces of this hone is developed by two centres, 
placed side by side. The ossific nuclei make their appearance in the following 
order : in the first'segment., at birth ; iu the second piece, at from five to ten years ; 
in the third, from ten to fifteen years ; in the fourth, from fifteen to twenty years. 
As age advances, these various segments become united in the following order: 
the first two pieces join ; then the third and fourth ; and, lastly, the hone is com¬ 
pleted by the union of the second and third. At a late period of life, especially in 
females, the coccyx often becomes joiuod to the end of the sacrum. 

Articulation,. With the sacrum. 

Attachment of Muscles. On either sido, the Goccygeus; behind, the Gluteus 
maximns, and Extensor coccygis, when present; at the apex, the Sphincter ani; and 
in front, the Levator ani. 

Of thu Spine in uknkhal, 

The spinal column, formed by the junction of the vertebra;, is situated in the 
median line, at the posterior part of the trunk : its average length is about two feet 
two or three inches, measured along the curved anterior surface of the, column. 
Of this length the cervical part measures about five, the dorsal about eleven, the 
lumbar about seven inelies, and the sacrum and coccyx the remainder. 

Viewed in front, it presents two pyramids joined together at their bases, the 
upper one being formed by all the vertebral from the second cervical to the last 
lumbar; the lower one by the sacrum and coccyx. When examined more closely, 
the upper pyramid is seen to bo formed of three smaller pyramids. The upper¬ 
most of these consists of the six lower cervical vertebral; its apex being formed 
by the axis or second cervical; its base, by the first dorsal. The second pyramid, 
which is inverted, is formed by the four upper dorsal vertebra, the base being at 
the first dorsal, the smaller end at the fourth. The third pyramid commences at 
the fourth dorsal, and gradually increases in size to the fifth lumbar. 

Vienved laterally (fig. 21), the spinal column presents several curves, which cor¬ 
respond to the different regions of tko column, and are called cervical , dorsal, 
lumbar, and pelvic. The cervical curve commences at. the apex of the odontoid 
process, and terminates at the middle of the second dorsal vertebra; it is convex 
in front, and is the least marked of all the curves. The dorsal curve, which is 
concave forwards, commences at the middle of the second, and terminates at the 

0 
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middle of the twelfth dorsal. Its most 


prominent point behind corresponds to 
the body of the seventh or eighth verte¬ 
bra. The lumbar curve commences at 
the middle of the last dorsal vertebra, and 
terminates at the sacro-vertebral angle. 
It is convex anteriorly; the convexity of 
the lower three vertebrae being much 
greater than that of the upper ones. The 
pelvic curve commences at the sacro-ver¬ 
tebral articulation, and terminates at the 
point of the coccyx. It is concave an¬ 
teriorly. These. curves are partly due to 
the shape of the bodies of the vertebrae, 
and partly to the intervertebral substances, 
as will be explained in f^he Articulations 
of the Spine. 

The spine has also a slight lateral 
curvature, the convexity of winch is di¬ 
rected towards the right side. This is 
most probably produced, as Bichat first 
explained, chiefly by muscular action; 
most persons using the right arm in 
preference to the. left, especially in making 
long-continued efforts, when the lx>dy is 
curved to the right side. In support 
of this explanation, it has been found, 
by Declar'd, that in one or two individuals 
who were left-handed, the lateial curva¬ 
ture was directed to the left side. 

The spinal column presents for exami¬ 
nation an anterior, a posterior, and two 
lateral surfaces; a base, summit, and ver¬ 
tebral canal. 

The anterior surface presents the Irodies 
of the vertebras separated in the recent 
state by the intervertebral discs. The 
bodies are luoad in the cervical region, 
narrow in the upper part of the dorsal, 
and broadest in the lumbar region. 
The whole of this surface is convex 
transversely, concave from above down 
wards in the dorsal region, and convex 
in the same direction in the cervical and 
lumbar regions. 

The posterior surface presents in the 
median line the spinous processes. ,These 
are short, horizontal, with bifid exti’emi- 
tios, in the cervical region. In the dorsal 
region, they are directed obliquely above, 
assume almost a vertical direction in the 
middle, and are horizontal below, as are 
also the spines of the lumbar vertebras. 
They are separated by considerable in¬ 
tervals in the loins, by narrower intervals 
in the neck, and are closely approximated 
in the middle of the dorsal x’ogion. Oeca- 
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sionally one of these processes deviates a little from the median line, a fact to 
bo remembered in practice, as irregularities of this sort are attendant also on frac¬ 
tures or displacements of the spine. On either side of the spinous processes, 
extending the ■whole length of the column, is the vertebral groove formed by the 
laminae in the cervical and lumbar regions, where it is shallow, and by the lamina? 
and transverse processes in the dorsal region, where it is deep and broad. In the 
recent state, these grooves lodge the deep muscles of the back. External to the 
vertebral grooves are the articular processes, and still more externally the trans¬ 
verse processes. In the dorsal region, the latter processes stand backwards, on a 
plane considerably posterior to the same processes in the cervical and lumbar 
regions. In the cervical region, the transverse processes are placed in front of the 
articular processes, and between the intervertebral foramina. In the lumbar, they 
are placed also in front of the articular processes, but behind the intervertebral 
foramina. In the dorsal region, they are posterior both to the articular processes 
and foramina. 

The lateral surfaces are separated from the posterior* by the articular processes 
in the cervical and lumbar regions, and by the transverse processes in the dorsal. 
These surfaces present in front the sides of the bodies of the vertebra', marked in 
the dorsal region by the facets for articulation with the heads of the ribs. More 
posteriorly are the intervertebral foramina, formed by the juxtaposition of the inter¬ 
vertebral notches, oval in shape, smallest in the cervical and upper part of the dorsal 
regions, and gradually increasing in size to the last lumbar. They ard situated 
between the transverse processes in the neck, and in front of them in the back and 
loins, and transmit the spinal nerves. The base of the vertebral column is formed 
bv the under surface of the body of the fifth lumbar vertebra; arid the summit, by 
the upper surface of the atlas. The vertebral, or spinal canal follows the different 
curves of the spine ; it is largest in those regions in which the spine enjoys the 
greatest freedom of movement, as in the neelc and loins, where it is wide and 
triangular, and narrow and rounded in the hack, where motion is more limited. 


THE SKULL. 


The Skull, or superior expansion of the vertebral column, has been deserilied as if 
composed of four vertebra*, the elementary parts of which are specially modified in 
form and size, and almost immoveably connected, for- the reception of the brain, and 
special organs of the senses. These vertebra* are the occipital, parietal, frontal, and 
nasal. Descriptive anatomists, however, divide the skull into two parts, the 
Uranium and the Face. The Cranium (a/mrue, a helmet) is composed of eiyht 
bones : viz., the occipital, two parietal, frontal, tico temporal, sphenoid, ami ethmoid. 
The Face is composed of fourteen bones : viz., the two nasal, two superior maxillae;/, 
two lachrymal, two malar, turn pal ale, two inferior turbinated, vomer, and inferior 
maxillary. Tire ossicula auditds, the teeth, and Wormian bones, are not included in 
this enumeration. 


f Cranium, 8 bodies. 


Skull, 22 bones. J 


l Face, 14 bones. 


Occipital. 

Two Par ietal. 

Frontal. 

Two Temporal. 

Sphenoid, 
i Ethmoid. 

Two Nasal. 

Two Superior Maxillary. 
Two Lachrymal. 

Two Malar. 

Two Palate. 

Two Inferior Turbinated. 
Vomer. 

Inferior Maxillary. 


c 3 
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The Occipital Bone. 

The Occipital Bone (fig. 22) is situated at the back part and base of the cranium, 
is trapezoid in form, curved upon itself, and presents for examination two surfaces, 
four borders, and four angles. 

The External Surface is convex. Midway between the summit of the bone and 
the posterior margin of the foramen magnum is a prominent tubercle, the external 
occipital protulxirance, for the attachment of the Ligamentum nuchse ; • and descend¬ 
ing from it as far as the foramen, a vertical ridge, the external occipital crest. 
Tiiis tubercle and crest vary -in prominence in different skulls. - There is a semi¬ 
circular ridge on each side, passing outwards from the occipital protuberance. These 
are the superior curved lines ; and running parallel with these from the middle of 
the crest, are the two inferior curved lines. The surface of the bone above tho 
superior curved linos is smooth on each side, and, in tho recent state, is covered by 
the Occipito-frontalis muscle, whilst the ridges, as well as the surface of tho bone 

t 

22. —Occipital Bone. Outer Surface. 



between them, serve for the attachment of numerous muscles. The superior 
curved line gives attachment internally to the Trapezius, above which is the apo¬ 
neurosis of tho occipito-frontalis, externally to the muscular origin of the Occipito¬ 
frontalis and to the Storno-cleido-mastoid, to the extent shown in fig. 22 ; the depres¬ 
sions between the curved lines to the Comploxus internally, the Splenitis capitis and 
Obliquus capitis superior externally. The inferior curved line, and the depressions 
below it, afford insertion to the Rectus capitis posticus, major and minor. 

The foramen magnum is a large oval aperture, its long, diameter extending from 
before backwards. It transmits the medulla oblongata, and its membranes, the spinal 
accessory nerves, and the vertebral arteries. Its hack part is wide for the trans¬ 
mission of the medulla, and the corresponding margin rough for>t,he attachment 
of the dura mater enclosing it; the fore part is narrower, being encroached 
upon by the condyles; it has projecting towards it from below the odontoid pro- 
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cess, and its margins are smooth and bevelled internally to support the medulla 
oblongata. On each side of tue foramen magnum are the condyles, for articulation 
with the atlas : they are convex, oblong, or reniform in shape, and directed down¬ 
wards and outwards; they converge in front, and encroach slightly upon the 
anterior segment of the foramen. On the inner border of each condyle is a rough 
tubercle for the attachment of the ligaments (check) which connect this bone with 
the odontoid process of the axis; whilst external to them is a rough %fcbercular 
prominence, the transverse or jugular process (the representative of the trans- 
vorse process of a vertebra), channelled in front by a deep notch, which forms 
part of the jugular foramen, or foramen lacerum postering. The under surface of 
this process affords attachment to the Rectus capitis lateralis; its upper or cerebral 
surface presents a deep groove which lodges part of the lateral sinus, whilst its 
external surface is marked by a quadrilateral rough facet, covered with cartilage 
in the fresh state, and articulating with a similar surface on the petrous portion 
of the temporal bone. On the outer side of each condyle, near its fore part, is a 
foramen, the anterior condyloid ; it is directed downwards, outwards, and forwards, 
and transmits the hypoglossal nerve, and occasionally a meningeal branch of the 
ascending pharyngeal artery. This foramen is sometimes double. Behind each 
condyle is a fossa,* sometimes perforated at the bottom by a foramen, the posterior 
condyloid, for the transmission of a vein to the lateral sinus. Iu front of the 
foramen magnum is a strong quadrilateral plate of bone, the basil-u- process, wider 
behind than in front; its under surface, which is rough, presenting in the median 
lino, a tubercular ridge, the pharyngeal spine, for the attachment of the tendinous 
raphe and Sufterior constrictor of the pharynx ; and, on each side of it, rough 
depressions for the attachment of the Recti capitis antici, major and minor. 

The Internal or ('erehral Surface (fig. 23) is deeply concave. Tlic posterior 
or occipital part is divided by a ciueial ridge into four fos ;c. The two sujerior 
fossre receive the posterior lol>es of the cerebrum, and present slight eminences and 
depressions corresponding to their convolutions. Thu two inferior, which receive 
the hemispheres of the cerebellum, are larger than the former, and comparatively 
smooth ; both are marked by slight grooves for the lodgment of ai’teiies. At the 
point of meeting of the four divisions of the crucial ridge is an eminence, the 
internal occipital protuberance. It nearly corresponds to that on the outer 
surface, and is perforated by one or more large vascular foramina. From this 
eminence, the superior division of the crucial ridge 11111s upwards to the superior 
angle of the bone; it presents a deep groove for the superior longitudinal 
sinus, the margins of which give attachment to the falx cerebri. - The in¬ 
ferior division, the internal occipital crest, rains to the posterior margin of the 
foramen magnum, on the edge of which it becomes gradually lost; this ridge, 
which is bifurcated below, serves for the attachment of the falx cerelrelli. It is 
usually marked by two small grooves, which commence on either side of the 
posterior margin of the foramen magnum, join together above, and run into the 
depression for the Torcular Herophili. They lodge the occipital sinuses. The 
transverse grooves pass outwards to the lateral angles; they are deeply channelled, 
for the lodgment of the lateral sinuses, their prominent margins affording attach¬ 
ment to the tentorium cerebolli. f At the point of meeting of these grooves is a 
depression, the ‘ Torcular Herophili,’t placed a little to one or the other side of 
the internal occipital protuberance. More anteriorly is the foramen magnum, and 

* This fossa presents many variations in size. It is usually shallow: and the foramen 
small; occasionally wanting, on one, or both sides. Sometimes both fossa and foramen are 
large, but confined to one side only; more rarely, the fossa and foramen are .very large on 
both sides. 

t Usually one of the transverse grooves is deeper and broader than the other; occasionally, * 
both grooves are of equal depth’ and breadth, or both equally indistinct. The broader of 
the two transverse grooves is nearly always continuous with the vertical groove for tbe 
superior longitudinal sinus, and occupies the corresponding side of the median line. 

} The columns of blood ■coming in. different directions were supposed to be pressed 
together at this point (torcular, a wine press). 
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on each side of it, but nearer its anterior than its posterior part, the internal 
openings of the anterior condyloid foramina; the internal openings of the posterior 
condyloid foramina are a little external and posterior to them, protected by a 
small arch of bone. At this part of the internal surface there is a very deep 
groove, in which the posterior condyloid foramen, when it exists, has its termination 
inside tho skull. This groove is continuous in the complete skull with that which 
BeparatesHke upper from the lower fossse, and lodges the end of the same sinus, 
the lateral. In front of the foramen magnum is the basilar process, presenting a 


23.— Occipital Bone. Inner Surface. 



shallow depression, the basilar groove, which slopes from behind, upwards and 
forwards, and supports the medulla oblongata and part of the Pons Varolii, and oh 
each side of the basilar process is a narrow channel, which, when united with a 
similar channel on the petrous portion of the temporal bone, forms a groove, which 
lodges the inferior petrosal sinus. 

Angles. The superior angle is received into the interval between the posterior 
superior angles of -the two parietal bones: it corresponds with that part of the 
skull in the foetus which is dalled the posterior fontandle. The inferior angle is 
represented by the square-shaped surface of the basilar process. At an early 
period of life, a layer of cartilage separates this part of the bone from the 
sphenoid; but in the adult, the union between them is ossepus. The lateral 
angles correspond to the outer ends of the transverse grooves, and are received 
into the interval between the posterior inferior angles of the parietal and the 
jnastoid portion of the temporal. 
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Borders. The superior extends on each side from the superior to the lateral 
angle, is deeply serrated for articulation with the parietal bone, and forms, by this 
union, the lambdoid suture. The inferior border extends from the lateral to 
the inferior angle ; its upper half is rough, and articulates with the mastoid por¬ 
tion of the temporal, forming the masto-occipital suture : the inferior half articu¬ 
lates with the petrous portion of the temporal, forming the petro-oceipital suture; 
these two portions are separated from one another by the jugular process.® In front 
of this process is a deep notch, which, with a similar one on the petrous portion of 
the temporal, forms the foramen lacerum posterius. This notch is occasionally 
subdivided into two parts by a small process of bone, and it sometimes presents an 
aperture at its upper part, the internal opening of the posterior condyloid foramen. 

Structure. The occipital bone consists of two compact laminae, called the outer 
and inner tables, having between them the diploic tissue : this bone is esjiecially 
thick at the ridges, protuberances, condyles, and anterior part of the basilar 
process; whilst at the bottom of the fossa;, especially the inferior, it is thin, semi¬ 
transparent, and destitute of diploc. • 

Development (fig. 24). The occipital bone has four centres of development: 

one for the posterior or occi¬ 
pital part, which is formed in 
membrane ; one for the basi¬ 
lar portion, and one for each 
condyloid portion, which are 
formed in cartilage. 

The centre for the occipi¬ 
tal portion appears about the 
tenth week of fcctnl life ; and 
consists, according to Blandin 
and Cruvclhier, of a small 
oblong plate which appears 
in the situation of the occi¬ 
pital protut>erance.* The con¬ 
dyloid portions then ossify, 
and lastly the basilar portion. 
At birth, the bone consists of 
four parts, separate from one another, the occipital portion being fissured in the 
direction indicated in the plate above. At about the fourth year, the occipital and 
the two condyloid piecos join ; and about the sixth year, the bone consists of a 
single piece. At a later period, l>etween the eighteenth and twenty-fifth years, the 
occipital and sphenoid become united, forming a single bone. 

Articulations. With six bones : two parietal, two temporal, sphenoid, and atlas. 

Attachment of Muscles. To the superior curved line are attached the Occipito¬ 
frontalis, Trapezius, and Sterno-cleido-mastoid.f To the space between the curved 
lines, the Complexus, Splenius capitis, and Obliquus superior; to the inferior 
curved line, and the space between it and the foramen magnum, the Rectus 
posticus major and minor; to the transverse process, the Rectus lateralis; and to 
the basilar process, the Rectus anticus major and minor, and Supexior Constrictor 
of the pharynx. 

The Parietal Bones. 

♦ 

The Parietal Bones ( paries , a wall) form by their union the sides and roof of 
the skull. Each bone is of an irregular quadrilateral form, and presents for 
examination two surfaces, four borders, and four angles. 

• Bdclard considers this segment to have four centres of ossification, arrangod in pairs, 
two above and two below the curved lines, and Meckel describes eight, four of which 
correspond in situation with those above described: of the other four, two are placed in 
juxtaposition, at the upper angle of the bone, and the remaining two, one at each side, in 
the lateral angles. 

t To these the Biventer cervicis should be added, if it is regarded as a separate muscle. 


24.—Development of Occipital Bone. 
By Four Centres. 
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Surfaces. The external surface (fig. 25) is convex, smooth, and marked about 
its centre by an eminence, called the parietal eminence, which indicates the point 
where ossification commenced. Crossing the middle of the bone in an arched 
direction is a curved ridge, the temporal ridge, for the attachment of the temporal 
fascia. Above this ridge, the surface of the bone is rough and porous, and covered 
by the aponeurosis of the Occipito frontalis; below it the bone is smooth, forms 
part of tlfe temporal fossa, and affords attachment to the temporal muscle. At 
the * back . part of the superior border, close to the sagittal suture, is a small 
foramen, the parietal foramen, which transmits a vein to the superior longitudinal 
sinus, and sometimes a small branch of the occipital artery. Its existence is not 
constant, and its size varies considerably. 

The hit rruil surface (fig. 26), concave, presents eminences and depressions for 
lodging the convolutions of the cerebrum, and numerous furrows for the ramifica¬ 
tions of the meningeal arteries; the latter run upwards and backwards from tiie 
anterior inferior angle, and from the central and posterior part of the lower 
border of the bone. Along the upper margin is part of a shallow groove, which, 
when joined to the opposite parietal, forms a channel for the superior longitudinal 
sinus, the elevated edges of which afford attachment to the falx cerebri. Near 
the groove are seen several depressions; they lodge the Pucchioninn bodies. 
The internal opening of the parietal foramen is also seen when that aperture 
exists. 


2". —Loft Parietal Bono. External Surfaco. 



Borders. The superior, the longest and thickest, is dentated to articulate *ith 
its fellow of the opposite side, forming the sagittal suture. The inferior is 
divided into three parts: of these, the anterior is thin and pointed, bevelled at the 
expense of the outer surface, and overlapped by the tip of the great wing of the 
sphenoid : the middle portion is arched, bevelled at the expense of the outer surface. 
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and overlapped by the squamous portion of the temporal; the posterior portion is 
thick and serrated for articulation with the mastoid portion of the temporal. The 
anterior border, deeply serrated, is bevelled at the expense of the outer surface above 
and of the inner below; it articulates with the frontal bone, forming the coronal 
suture. The posterior border, deeply denticulated, articulates with the occipital, 
forming the lambdoid suture. 


26.—Left Parietal Bone. Internal Surface. 



Angles. The anterior superior, thin and pointed, corresponds with that portion of 
the skull which in the foetus is membranous, anil is called the anterior fontanrlle. 
The anterior inferior angle is thin and lengthened, being received in the interval be¬ 
tween the great wing of the sphenoid and the frontal. This point will be found 
about one inch behind the upper and outer angle of the orbit. Its inner surface is 
marked by a deep groove, sometimes a canal, for*the anterior branch of the middle 
meningeal artery. The posterior superior angle corresponds with the junction of the 
sagittal and lambdoid sutures. In the foetus this part of the skull is membranous, 
it id is called the posterior fontanelle. The posterior inferior angle articulates with 
the mastoid portion of the temporal bone, and generally presents on its inner surface 
a broad shallow groove for lodging part of the lateral sinus. 

Development. The parietal bone is formed in membrane, being devoloped by one 
centre, which corresponds with the parietal eminence, and makes its first appearance 
about the fifth or sixth week of fcctol life. Ossification gradually extends from the 
centre to the circumference of the bone: the angles are consequently the parts last 
fornred, and it is in their situation that the fontanelles exist, previous to the com¬ 
pletion of the growth of the bone. , 

Articulations. With five bones: the opposite parietal, the occipital, frontal, 
temporal, and sphenoid. 

Attachment of Muscles. One only, the Temporal. 



•26 


THE SKELETON. 


The Frontal Bone. 

This bone, which resembles a cockle-shell in form, consists of two portions—a 
vertical or frontal portion, situated at the anterior part of the cranium, forming the 
forehead ; and a horizontal or orbito-naaal portion, which enters into the formation 
of the roof of the orbits and nasal fossa;. 

Vertical Portion. External Surface (fig. 27). In the median line, traversing the 
bone from the upper to the lower part, is occasionally seen a slightly elevated ridge, 
and in young subjects a suture, which represents the line of union of the two late¬ 
ral halves of which the bone consists at an early period of life : in the adult this 
suture is usually obliterated, and the bone forms one piece : traces of the obliterated 
suture are, however, generally pox-ceptible at the lower part. On either side of this 
ridge, a little below the centre of the bone, is a rounded eminence, the frontal emi¬ 
nence. These eminences vary in size in different individuals, and are occasionally 
unsymmetrical in the same subject. They are especially prominent in cases of well- 


27.- Frontal Bone. Outer Surface. 



marked cerebral development. The whole surface of the bone above this part is' 
smooth, and covered by the aponeurosis of the Occipito-frontalis muscle. Below the 
frontal eminence, and separated from it by a slight groove, is the superciliary ridge, 
broad internally where it is continuous with the nasal eminence, but less distinct as 
it arches outwards. These ridges are caused by the projection outwards of the fron¬ 
tal sinuses,* and give attachment to the Orbicularis palpebrarum and Corrugator 
supercilii. Beneath the superciliary ridge is the supra-orbital arch, a curved and 

* Some confusion is occasioned to students commencing the study of anatomy, by the 
name ‘ sinuses ’ havipg been given to two perfectly different lands of spaces connected with 
the skull. It may be as well, therefore, to Btate here, at the outset, that the ‘ sinuses ’ on 
the interior of the cranium, marked by grooves on the inner surface of the bones, are venous 
channels along which the blood runs in its passage back from the brain, while the ‘sinuses ’ 
on the outside of the cranium (the frontal, ethmoidal, sphenoidal, and maxillary) are hollow 
spaces in the bones themselves, which communicate with the nostrils, and contain air. 
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prominent margin, which forms the upper boundary of the orbit, and separates the 
vertical from the horizontal portion of the bone. The outer part of the arch is sharp 
and prominent, affording to the eye, in that situation, considerable protection from 
injury; the inner part is less prominent. At the inner third of this arch is a notch, 
sometimes converted into a foramen by a bony process, and called the supra-orbital 
notch or foramen. It transmits the supra-orbital artery, vein, and nerve. A small 
aperture is seen in the upper part of the notch, which transmits a vein from the 
diploe to join the ophthalmic vein. The supra-orbital arch terminates externally 
in the external angular process, and internally in the internal angular process. The 
external angular process is strong, prominent, and articulates with the malar 
bone ; running upwards and backwards from it is a sharp curved crest, the temporal 
ridge, for the attachment of the temporal fascia; and beneath it a slight conca¬ 
vity, that forms the anterior part of the temporal fossa, and gives origin to the 
Temporal muscle. The internal angular processes are loss marked than the 
external, and articulate with the lachrymal bones. Between the internal angular 
processes is a rough uneven interval, the nasal notch, which articulates In the middle 
line with the nasal bone, and on either side with the nasal process of the superior 
maxillary bone. The notch is continuous below with a long pointed process, the 
nasal spine. 

Vertical Portion. Internal Surface (fig. 28). Along the middle line is a 


28.—Frontal Bone. Inner Surface. 
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crrcum, and varies in si/e in different subjects ; it is sometimes partially or com¬ 
pletely impervious, lodges a process of the falx cerebri, and, when open, transmits 
a vein from the lining membrane of the nose to the suj*erior longitudinal sinus. 
On either side of the groove, the bone is deeply concave, presenting eminences 
and depressions for the convolutions of the brain, and numerous small furrows 
fur lodging the ramifications of the anterior meningeal arteries. Several small, 
irregular fossm are also seen on either side of the groove, for the reception of the 
Pacchionian l)odies. 

Horizontal Portion. External Surface. This portion of the bone consists of 
two thin plates, which form the vault of the orbits, separated from one another by 
the ethmoidal notch. Each orbital vault consists of a smooth, concave, triangular 
plate of bone, marked at its anterior and external part (immediately beneath the 
external angular process) by n shallow depression, the lachrymal fossa, for lodging the 
lachrymal gland; and at its anterior and internal part, by a depression (sometimes 
a small tubercle) for the attachment of the fibro-cartilaginous pulley of the Superior 
oblique muscle. The cfjininidal notch separates the two orbital plates, it is 
quadrilateral; and filled up, when the hones are united, by the cribriform plate of 
the ethmoid. The margins of this notch present several half-cells, which, when 
united with corresponding half-cells on the upper surface of the ethmoid, complete 
the ethmoidal cells; two grooves are also seen crossing these edges transversely ; 
they are converted into canals by articulation with 'the ethmoid, and are called the 
anterior and posterior ethmoidal canals ; they open on the inner wall of the orbit. 
The anterior one transmits the nasal nerve and anterior ethmoidal vessels, the pos¬ 
terior one the posterior ethmoidal vessels. In front of the ethmoidal notch is the 
nasal spine, a shaip-p anted eminence, which projects downwards and forwards, and 
articulates in front, with the crest of the nasal bones; behind, it is marked by two 
grooves, separated by a vertical ridge; tlie ridge articulates witli the perpendicular 
lamellar of the ethmoid, the gi coves form part of the roof of the nasal fossse. On 
either side of the base of the nasal spiue are the openings of the frontal sinuses. 
These are two irregular cavities, which extend upwards and outwards, a variable 
distance, between the two tables of the skull, and are separated from one another 
by a thin bony septum. They give rise to the prominences above tlie root of the 
nose, ealledthe nasal eminences and superciliary ridges. In the child they are gene¬ 
rally absent, and they become gradually developed ms age advances. These cavities 
vary in size in different persons, are larger in men than in women, and are fre¬ 
quently of unequil size on the two sides, the left being commonly the larger. 
Occasionally, they are subdivided by incomplete bony laminre. They are lined by 
mucous membrane, and communicate with the nose by the infundibulum, and occa¬ 
sionally with each other by apertures in their septum. 

The Internal Surface, of the Horizontal Portion presents the convex upper surfaces 
of the orbital plates, separated from each other in the middlg line by the ethmoidal 
notch, and marked by eminences and depressions for the convolutions of the anterior 
lobes of the Inuin. 

Borders. The border of the vertical portion is thick, strongly serrated, bevelled 
at the expense of the internal table above, where it-rests upon the parietal hones, 
and at the expense of the external table at each side, where it receives the lateral 
pressure of those bones; this border is continued below into a triangular rough 
surface, which articulates with the great wing of the sphenoid. The border of 
the horizontal portion is thin, serrated, and articulates with the lesser wing of the 
sphenoid. 

Structure. The vertical portion and external angular processes are very thick, 
consisting of diploic tissue contained between two compact laminee. The horizontal 
portion is thin, translucent, and composed entirely of compact tissue; hence the 
facility with whiqh instruments can penetrate the cranium through t.bi« part of 
the orbit. 

Development (fig. 29). The frontal bone is formed in membrane, being deve¬ 
loped by two centres,.one for each lateral half % which make their appearance, at 
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an early period of foetal life, in the situation of the orbital arches. From this 
point ossification extends, in a radiating manner, upwards into the forehead, and 

backwards over the orbit. At 
birth the bone consists of two pieces, 
which afterwards become united, 
along the middle line, by a suture 
whicli runs from the vertex to 
the root of the nose. This suture 
usually becomes obliterated with¬ 
in a few years after birth; but 
it occasionally remains throughout 
life. 

Articulations. With twelve bones : 
two parietal, the sphenoid, the eth¬ 
moid : two nasal, two superior max¬ 
illary, two^lachrymal, and two malar. 
Attachment of Muscles. The Corrugator supercilii, Orbicularis palpebrarum, and 
Temporal, on each side. 

The Tempoual Bones. 

The Temporal Bones are situated at the side and base of the skull, and present 
for examination a squamous, mastoid , and petrous portion. 

The Squamous Portion (squama , a scale) (tig 30), the anterior and upper part of 


30.—Left Temporal Bone. Outer Surface. 



the bone, is scale-like in form, and thin and translucent in texture. Its outer surface 
is smooth, convex, and grooved at its back part for the deep temporal ^arteries; 
it affords attachment to the Temporal muscle, and forms part Of the temporal fossa. 


29.—Frontal Bone at Birth. 
Developed by two lateral Halves. 
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At its back part may be seen a curved ridge—part of the temporal ridge; it 
nerves for the attachment of the temporal fascia, limits the origin of the Temporal 
muscle, and marks the boundary between the squamous and mastoid portions of the 
bone. Projecting from the lower part of the squamous portion is a long arched 
outgrowth of bone, the zygomatic process. This process is at first directed out¬ 
wards, its two surfaces looking upwards and downwards; it then appears as if 
twisted upon itself, and runs forwards, its surfaces now looking inwards and out¬ 
wards. The superior border of the process is long, thin, and sharp, and serves for 
the attachment of the temporal fascia. The inferior, short, thick, and arched, has 
attached to it some fibres of the Masseter muscle. Its outpr surface is convex and 
subcutaneous; its inner is concave, and also affords attachment to the Masseter. 
The extremity, broad and deeply seriated, articulates with the malar bone. The 
zygomatic process is connected to the temporal bone by thiee divisions, called its 
roofs —an anterior, middle, and posterior. The anterior*, which is short but broad 
and strong, runs transversely inwards into a rounded eminence, the eminentia 
articularis. This eminence forms the front boundary of the glenoid fossa, and in 
the recent state is covered with cartilage. The middle root forms the enter 
margin of the glenoid cavity; running obliquely inwards, it terminates at the 
commencement of a well-marked fissure, the Glaserian fissure; whilst the posterior 
root, which is strongly marked, runs from the upper bolder of the zygoma, in an 
arched direction, upwards and backwaids, forming the posterior part of the tempo¬ 
ral ridge. At the junction of the anterior root with the zygoma is a projection, 
called the tubercle, for tho attachment of the external lateral ligament of the lower 
jaw; and lietween the anterior and middle roots is an oval depression, forming 
part of the glonoid fossa (yAi/i'i;, a socket), for the reception of the condyle of the 
lower jaw. This fossa is bounded, in front, by the eminentia articularis; behind, by 
the vaginal process; and, externally, by the auditory process and middle root of the 
zygoma; and is divided into two parts by a narrow slit, the Glaserian fissure. The 
anterior part, formed by the squamous portion of the bone, is smooth, covered in the 
recent state with cartilage, and articulates with the condyle of the lower jaw. This 
part of the glenoid fossa is separated from the auditory process by a small tubercle, 
the post glenovl process, the representative of a prominent tubercle which, in some 
of the mammalia, descends behind the condyle of the jaw, and prevents it being 
displaced backwaids during mastication (Humphry). The postei*ior part of the 
glenoid fossa is formed chiefly by the vaginal process of the petrous portion, and 
lodges part of the parotid gland. The Glaserian fissure, which leads into the 
tympanum, lodges the processus gracilis of the malleus, and transmits the Laxator 
tympani muscle and the tympanic branch of the internal maxillary artery. The 
chorda tympani nerve passes through a separate canal, parallel to the Glaserian 
fissure (canal of Huguier), on the outer side of the Eustachian tube, in the retiring 
angle between the squamous and petrous portions of the temporal bone.* 

The internal* surface of the squamous portion ’ (fig. 31) is concave, presents 
numerous eminences and depressions for the convolutions of the cerebrum, and two 
well-marked grooves for the branches of the middle meningeal arteiy. 

Borders. The superior border is thin, bevelled at the expense of the internal, 
surface, so as to overlap tho lower Ixmler of the parietal bone, foi-ming the 
squamous suture. The anterior inferior border is thick, serrated, and bevelled, 
alternately at the expense of the inner and outer surfaces, for articulation with the 
great wing of the sphenoid. 

The Mastoid Portion (patrrfc, a nipple or teat) is situated at the posterior part 
of the bone; its outer surface is rough, and perforated by numerous foramina; one 
of these, of large size, situated at the posterior border of the bone, is termed the 
mastoid foramen; it transmits a vein to the lateral sinus and a small artery. The 
position and size of this foramen are very variable. It is not always presept } some- 

* This small fissure must not be confounded with the large canal which lies above the 
Eustachian tube and transmits the Tensor tympani muscle. 
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times it is situated in the occipital bone, or in the suture between the temporal and the 
occipital. The mastoid portion is continued below into a conical projection, the mas¬ 
toid process, the size and form of which vary somewhat. This process serves for the 
attachment of the Sterno-mastoid, Splenius capitis, and Trachelo-mastoid muscles. 
On the inner side of the mastoid process is a deep groove, the digastric fossa, for 
the attachment of the Digastric muscle; and, running parallel with it, but more 
internal, the occipital groove, which lodges the occipital artery. The internal 
surface of the mastoid portion presents a deep curved groove, which lodges part 
of the lateral sinus; and into it may be seen opening the mastoid foramen. A 
section of the mastoid process shows it to be hollowed out into a number of cellular 
spaces, communicating with each other, called the mastoid cells ; they open by a 
single or double orifice into the back of the tympanum ; are lined by a prolonga¬ 
tion of its lining membrane; and, probably, form some secondary part of tho 
organ of hearing. The mastoid cells, like the other sinuses of the cranium, are not 
developed until after puberty ; hence the prominence of this process in the adult. 

Borders. The superior border of the mastoid portion is broad and rough, its 
serrated edge sloping outwards, for articulation with the posterior inferior angle of 

51.—Left Temporal Bone. Inner Surface. 
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the parietal hone. The posterior border, also uneven and serrated, articulates 
with the inferior border of the occipital bone between its lateral angle and jugular 
process. 

The Petrous Portion {wirnog, a stone), so named from its extreme density and 
hardness, is a pyramidal process of bone, wedged in at the base of tho skull betwoen 
the sphenoid and occipital bones. Its direction from without is inwards, forwards, 
and a little downwards. It presents for examination a base, an apex, three sur¬ 
faces, and three borders; and contains, in its interior, the essential parts of the 
organ qf healing. The base is applied against the internal surface of the squamous 
and mastoid portions, its upper half being concealed ; hut its lower half is exposed 
by the divergence of those two portions of the Iwne which brings into view the 
oval expanded orifice of a canal loading into the tympanum, the meatus auditorius 
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extemus. This canal is situated in front of the mastoid process and between the 
posterior and middle roots of the zygoma; its upper margin is smooth and rounded, 
but the greater part of its circumference is surrounded by a curved plate of bone, 
the auditory process, the free margin of which is thick and rough, for the attachment 
of the cartilage of the external ear. 

The apex of the petrous portion, rough and uneven, is received into the angular 
interval between the posterior border of the great wing of the sphenoid and the 
basilar process of the occipital; it presents the anterior or internal orifice of the 
carotid canal, and forms the posterior and external boundary of the foramen 
lacerum medium. v 

* V 

The anterior surface of the petrous portion (fig. 3T) forms the posterior part 
of the middle fossa of the skull. This surface is continuous with the squamous 
portion, to which it is united by a suture, the temporal suture, the remains of 
which are distinct even at a late period of life : it presents six points for examina¬ 
tion : t. an eminence near the centre, which indicates the situation of the superior 
vertical semicircular canal: 2. on the outer’ side of this eminence a depression, in- 

33.—Petrous Portion. Inferior Surface. 
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dieating the position of the tympanum, the layer of bone which separates the 
tympanum from the cranial cavity being extrerirely thin : 3. a shallow groove, some¬ 
times double, leading outwards and backwards to an oblique opening, the hiatus 
Fallopii, for the passage of the petrosal branch Of the Vidian nerve: 4. a smaller 
ojrening, occasionally seen external to the latter for the passage of the smaller 
petrosal nerve : 5. near the apex of the bone the termination of the carotid canal, 
the wall of which in this situation is deficient in front: 6. above this canal a 
shallow depression for the reception bf the Casserian ganglion. 

Tire posterior surface forms the front part of the posterior fossa of the skull, 
and is continuous with the inner surface of the mastoid portion of the bone. 
It presents three points for exiunination : 1. about its centre, a large orifice, the 
meatus auditories intemus, whoso size varies considerably; its margins are smooth 
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and rounded; and it leads into a short canal, about four lines in length, which runs 
directly outwards, and is closed by a vertical plate, divided by a horizontal crest into 
two unequal portions : the canal transmits the facial and auditory nerves, and 
auditory artery, a branch of the basilar: 2. behind the meatus auditorius, a small 
slitT&lmost hidden by a thin plate of bone, leading to a canal, the aqua>duetus vesti- 
buli, which transmits a small artery and vein, and lodges a process of the dura 
mater: 3. in the interval between these two openings, but above them, an angular 
depression which lodges a process of the dura mater, and transmits a small vein into 
the cancellous tissue of the bone. 

The inferior or basilar surface (fig. 32) is rough and irregular, and forms part 
of the base of the skull. Passing from the apex to the base, this surface presents 
eleven points for examination : 1. a rough surface, quadrilateral in form, which 
serves partly for the attachment of the Levator palati and Tensor tympnni 
muscles: 2. the large circular aperture of the carotid canal, which ascends at 
first vertically, and then, making a bend, runs horizontally forwards and inwards ; 
it transmits the internal carotid artery and the carotid plexus: 3. the aquaeductus 
cochleae, a small triangular opening, lying on the inner side of the latter, close to 
the posterior border of the petrous portion; it transmits a vein from the cochlea, 
which joins the internal jugular : 4. behind these openings a deep depression, the 
jugular fossa, which varies in depth and size in different skulls ; it lodges the 
lateral sinus, and, with a similar depression on the margin of the occipital bone, 
forms the foramen lacerum posterius: 5. a small foramen for the passage of 
Jacobson’s nerve (the tympanic branch of the glosso-pharyngeal); this foramen is 
seen in front of the bony ridge dividing the carotid canal from the jugular fossa : 
6. a small foramen on the outer wall of the jugular fossa, for the entrance of the 
auricular branch of the pnoumogastric (Arnold’s) nerve : 7. behind the jugular 
fossa, a smooth square-shaped facet, the jugular surface; it is covered with cartilage? 
in the recent state, and articulates with the jugular process of the occipital hone : 
8. the vaginal process, a very broad sheath-like plate of bone, which extends from 
the carotid canal to the mastoid process; it divides behind into two lamina?, re¬ 
ceiving between them the 9th point for examination, the styloid process; a long 
sharp spine, about an inch in length, continuous with the vaginal process, between 
the lamina? of which it is received ; it is directed downwards, forwards, and inwards, 
varies in size and shape, and sometimes consists of several pieces united by cartilage; 
it affords attachment to three muscles, the Stylo-pbaryngeus, Stylo-glossus, and 
Stylo-hyoideus; and two ligaments, the stylo-hyoid and stylo-maxillary: 10. the 
stylo-mastoid foramen, a rather large orifice, placed between the styloid and mastoid 
processes; it is the termination of the aqua'ductus Fallopii, and transmits the facial 
nerve and stylo-mastoid artery: u. the auricular fissure, situated between the 
vaginal and mastoid processes, for the exit of the auricular branch of the pneumo- 
gastric nerve. 

Borders of the petrous portion. The superior , the longest, is grooved for the 
superior petrosal sinus, and has attached to it the tentorium cerebelli; at its inner 
extremity is a semiluxiar notch, upon which the fifth nerve lies. The posterior 
border is intermediate in length between the superior and the anterior. Its inner 
half is marked by a groove, which, when completed by its articulation with the 
occipital, forms the channel for the inferior petrosal sinus. Its outer half presents 
a deep excavation—the jugular fossa—which, with a similar notch on the occipital, 
forms the foramen lacenim posterius. A projecting eminence of hone occasionally 
stands out from the centre of the notch, and divides the foramen into two parts. 
The anterior border is divided into two parts—an outer joined to the squamous 
portion by a suture, the remains of which are distinct; an inner, free, articulating 
with the spinous process of the sphenoid. At the angle of junction of the petrous 
and squamous portions are seen two canals, separated from one another by a thin 
plate of bone, the processus cochleariformis: they both lead into the tympanum, 
the upper one transmitting the Tensor tympani muscle, the lower one the 
Eustachian tube. 

D 
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Structure. The squamous portion is like that of the other cranial bones, the 
mastoid portion cellular, and the petrous portion dense and hard. 

Development (fig. 33). The temporal bone is developed by four centres, 
exclusive of those for the internal ear and the ossicula, viz. :—one for the 
squamous portion including the zy¬ 
goma, one for the petrous and mastoid 33. —Development of the Temporal Bone, 

parts, one for the styloid, and one for By Four Centres, 

the auditory process (tympanic bone). 

The first traces of the development of 
this lone appear in the squamous por¬ 
tion, about the time when osseous 
matter is deposited in the vertebrae; 
the auditory process succeeds next; 
it consists of a curved piece of bone, 
forming about three-fourths of a cir¬ 
cle, the deficiency being above; it 
is grooved along its concave surface t for Auditory 
for the attachment of the membraiyi 
tympani, and becomes united by its 
extremities to the squamous portion 
during the last months of intra¬ 
uterine life. The petrous and mastoid 
portions then becomo ossified, and 
lastly tho styloid process, which re¬ 
mains separate a considerable period, 
and iu some skulls is never united to the 1 for Styloidpwr. 

•rest of the l>one. At birth, the tem¬ 
poral bone, excluding tlio styloid process, is formed of three pieces—the squamous 
and zygomatic, the petrous and mastoid, and the auditory. Tho auditory process 
joins with the squamous about the time of birth. The petrous and mastoid join 
with the squamous during the first year, and the styloid process bocomes united 
between the second and third years. The subsequent changes in this bone are, 
that tho auditory process extends outwards, so as to form the meatus auditorius; 
the glenoid fossa becomes deeper ; and the mastoid part, which at an early period 
of life is quite flat, enlarges from the development of the cellular cavities in its 
interior. 

Articulations. With five bones—occipital, parietal, sphenoid, inferior maxillary, 
and malar. 

Attachment of Muscles. To the squamous portion, the Temporal; to tho zygoma, 
the Masseter; to the mastoid portion, the Occipito-frontalis, Sterno-mastoid, Splenius 
capitis, Trachelo-mastoid, Digastricus, and Itetrahens aurem ; to the styloid process, 
the St.ylo-pliaryngeus, Stylo-hyoideus, and Stylo-glossus; and to the petrous portion, 
the Levator palati, Tensor tympani, Tensor palati, and Stapedius. 

The Sphenoid Bone. 

The Sphenoid bone (mpr/e, a wedge) is situated at the anterior part of the base of 
the skull, articulating with all the other cranial bones, which it binds firmly and 
solidly together. In its form it somewhat resembles a bat, with its wings extended; 
and is divided into a central portion or body, two greater and two lesser wings 
extending outwards on each side of the body; and two processes, the pterygoid 
processes, which project from it below. 

The Body is of large size, cuboid in form, and hollowed out in its interior so as 
to form a mere shell of bone. It presents for examination four surfaces—a superior, 
an inferior, an anterior, and a posterior. 

The superior surface (fig. 34). In front is seen a prominent spine, the 
ethmoidal spine, for articulation with the ethmoid; behind this a smooth sur- 
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face presenting, in the median line, a slight longitudinal eminence, with a 
depression on each side, for lodging tho olfactory nerves. A narrow transverse 
groove, tho optic groove, bounds tho above-mentioned surfaeo behind; it lodges 
the optic commissure, and terminates on either side in tho optic foramen, for the 
passage of the optic nerve and ophthalmic artery. Behind the optic groove is a 
small eminence, olive-like in shape, the olivary process; and still moro posteriorly, 
a deep depression, the pituitary fossa or, ‘sella Turcica,’ which lodges the pituitary 
body. This fossa is perforated by numerous foramina, for the transmission of 


34.—Sphenoid Bone. Superior Surface. 
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nutrient vessels to the substance of tho bone. Tt is ltounded in front by two small 
eminences, one on either side, called the middle elinoid processes (cAirr/, a bed), 
and behind by a square-shaped plate of bone, terminating at each superior angle 
in a tubercle, the posterior elinoid processes, the size and form of which vary 
considerably in different individuals. Tin so processes deepen the pituitary fossa; 
and serve for the attachment of prolongations from the tentorium eerehelii. The 
sides of the plate of bone supporting the posterior elinoid processes are notched 
for the passage of the sixth pair of nerves; and behind, this plate of bone pre¬ 
sents a shallow depression, which slopes obliquely backwards, and is continuous 
with the basilar groove of the occipital bone; it supports the upper part of the 
Pons Varolii. On either side of the body is a broad groove, curved something like 
the italic letter/; it lodges the internal carotid artery and the^avernous sinus, and 
is called the cavernous groove. The posterior surface, quadrilateral in form, is joined 
to the basilar process of the occipital bone. Duriug childhood these bones 
are separated by a layer of cartilage; but in after-life (between the eighteenth 
and twenty-fifth years) this becomes ossified, ossification commencing above, and 
extending downwards ; atul the two bones then form one piece. The anterior surface 
(fig. 35) presents, in the middle line, a vertical lamella of bone which articulates 
in frout with the perpendicular plate of the ethmoid, forming part of the septum 
of tho nose. On either side of it are the irregular openings leading into tho 
sphenoidal cells or sinuses. These are two large irregular cavities, hollowed out of 
the interior of the body of the sphenoid bone, and separated from one another by 
a more or less complete perpendicular bony septum. Their form and size vary 
considerably; they are seldom symmetrical, and are often ptrtially subdivided by 
irregular osseous laminae. Occasionally, they extend into the basilar process of 

i> 2 
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the occipital nearly as far as the foramen magnum. The septum is seldom quite 
vertical, being commonly bent to one or the other side. These sinuses do . not 
exist in children, but they increase in size as age advances. They are partially 
closed, in front and below, by two thin curved plates of bone, the sphenoidal 


35.—Sphenoid Bone. Anterior Surface.* 



turbinated bones, leaving a round opening at their upper parts, by which they 
communicate with the upper and back part of the nose, and occasionally with the 
posterior ethmoidal cells or sinuses. The lateral margins of this-surface present a 
serrated edge, which articulates with the os planum of the ethmoid, completing 
the posterior ethmoidal cells; the lower margin, also rough and serrated, articu¬ 
lates with the orbital process of the palate hone; and the upper margin with the 
orbital plate of the frontal bone. The inferior surface, presents, in the middle line, 
a triangular spine, the rostrum, which is continuous with the vertical plate on the 
anterior surface, and is received into a deep fissure between the aim of the vomer. 
On each side may he seen a projecting lamina of bone, which runs horizontally 
inwards from near the base of the pterygoid process: these plates, termed the 
vaginal processes, articulate with the edges of the vomer. Close to the root of 
the pterygoid process is a groove, formed iuto a complete canal when articulated 
with the sphenoidal process of the palate ‘bone ; it is called the pterygo-palatine 
canal, and transmits the pterygo-palatine vessels and pharyngeal nerve. 

The Greater Wings are two strong processes of bone, which arise from the sides of 
the body, and are curved in a direction upwards, outwards, and backwards; being 
prolonged behind into a sharp-pointed extremity, the spinous process of the sphenoid'. 
Each wing presents three surfaces and a circumference. The superior or cerebral 
surface (fig. 34) forms part of the middle fossa of the skull; it is deeply con¬ 
cave, and presents eminences and depressions for the convolutions of the brain- 
At its anterior and internal part is seen a circular aperture, the foramen rotundum, 
for the transmission of the second division of the fifth nerve. Behind and ex¬ 
ternal to this is a large oval foramen, the foramen ovale, for the transmission of 
the third division of the fifth nerve, the small meningeal artery, and, sometimes, the 
small petrosal nerve, t At the inner side of the foramen ovale, a small aperture may 
occasionally be seen opposite tlje root of the pterygoid process; it is the foramen 

* In this figure both the anterior and inferior surfaces of the,body of the sphenoid hone 
are shown, the bone being held with the pterygoid processes almost horizontal. 

t The small petrosal nerve sometimes passes through a special foramen between the 
foramen opale ana foramen spjnosum. 
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Vesalii, transmitting a small vain. Lastly, near to the spine of the sphenoid is a 
short canal, sometimes double, the foramen spinosum; it transmits the middle 
meningeal artery. The external surface (fig. 35) is convex, and divided by a trans¬ 
verse ridge, the pterygoid ridgo, into two portions. The superior or larger, convex 
from above downwards, concave from before backwards, enters into the formation of 
the temporal fossa, and gives attachment to part of the Temporal muscle. The in¬ 
ferior portion, smaller in size and concave, enters into the formation of the zygomatic 
fossa, and affords attachment to the External pterygoid muscle. It presents, at its 
posterior part, a sharp-pointed eminence of bone, the spinous process, to which are 
connected the internal lateral ligament of the lower jaw, and the Tensor palati and 
Laxator tympani muscles. The pterygoid ridge, dividing the temporal and zygomatic 
portions, gives attachment to part of the External pterygoid muscle. At its inner, 
and anterior extremity is a triangular spine of bone, which serves to increase the 
extent of origin of this muscle. The anterior or orbital surface, smooth, and quad¬ 
rilateral in form, assists in forming the outer wall of the orbit. It is bounded shove 
by a serrated edge, for articulation with the frontal bone ; below, by a rounded 
border, which enters into the formation of the splieno-maxillary fissure; internally, 
it enters into the formation of the sphenoidal fissure ; while externally it presents 
a serrated margin, for articulation with the malar bone. At the upper part of 
the inner border is a notch for the transmission of a branch of tho ophthalmic 
artery; and at its lower part a small pointed spine of bone, which serves for tho 
attachment of part of tho lower head of the External rectus. One or two small 
foramina may occasionally be seen for the passage of branches of the deep temporal 
arteries ; they are called the external orbital foramina. Circumference of the great 
winy (fig. 34): commencing from behind, from the body of the sphenoid to the spine, 
the outer half of this margin is seriated, for articulation with the petrous portion of 
the temporal bone ; whilst the inner half forms the anterior boundary of the foramen 
laeerum medium, and presents the posterior aperture of the Vidian canal. In front 
of the spine the circumference of the great wing presents a serrated edge, bevelled 
at the expense of the inner table below, and of the external above, which articulates 
with the squamous portion of the temporal bone. At the tip of the great wing a 
triangular portion is seen, bevelled at the expense of the internal surface, for articu¬ 
lation with the anterior inferior angle of the parietal bone. Internal to this is a broad 
serrated surface, for articulation with the frontal bone: this surface is continuous 
internally with the sharp inner edge of the orbital plate, which assists in the forma¬ 
tion of the sphenoidal fissure. 

The Lesser Wings (processes of Ingrassins) (fig. 34) are two thin triangular 
plates of bone, which arise from the upper and lateral parts of the body of the 
sphenoid; and, projecting transversely outwards, terminate in a sharp point. 
The superior surface of each is smooth, flat, broader internally than externally, 
and supports the anterior lobe of the brain. The inferior surface forms the 
hack part of the roof of the orbit, and tho upper boundary of the sphenoidal 
fissure or foramen laeerum anterius. This fissure is of a triangular form, and 
leads from the cavity of the cranium into the orbit; i t is bounded internally by 
the^body of the sphenoid—above, by the lesser jang ; bel ow, by tho inter nal marg in 
of ^heorTaltaTsurface "of the great__wing—and is converted into a foramen bytKe 
aifeuIati()i T~ofVhis ROire ~with~the-frontal. It transmiT8~tbB""fIvrrd, the fourth, the 
ophthalmic division ofTEe’HfE'H and the sixth nerves, some filaments from the cavernous 
plexus of the sympathetic, and the ophthalmic vein.A. The anterior border of the: 
lesser wing is serrated for articulation with the frontal bone ; the posterior, smooth 
and rounded, is received into the fissure of Sylvius of the brain. The inner extre¬ 
mity of this border forms the anterior clinoid process. The lesser wing is connected 
to the side of the body by two roots, the upper thin and flat, the lower thicker, 
obliquely directed, and presenting on its outer side, near its junction with the body, 
a small tubercle, for the attachment of the common tendon of three of the muscles 
of the eye. Between the two roots is the optic foramen, for the transmission of the 
optic nerve and ophthalmic artery. 
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Thu Pterygoid processes (wripv£,, a wing; tiooc, likeness) (fig. 36), one on each 
side, descend perpendicularly from the point where the body and great wing 
unite. Each process consists of an external and an internal plate, separated 
behind by an intervening 

notch,—the pterygoid fossa ; 36.—Sphenoid Bone. Posterior Surface, 

but joined partially in front. 

The external pterygoid plate 
is broad and thin, turned a 
little outwards, and forms 
part of the inner wall of tho 
zygomatic fossa. It gives at¬ 
tachment, by its outer sur¬ 
face, to the External ptery¬ 
goid ; its inner surface forms 
part of the pterygoid fossa, 
and gives attachment to,, tho 
Internal pterygoid. The in¬ 
ternal pterygoid plate is much 
narrower and longer, curving, 
outwards, at its extremity, 
int© a hook-like process of 
bone, tho hamular process, around which turns the tendon of tho Tensor palati 
muscle. At tho base of this plate is a small, oval, shallow depression, the scaphoid 
fossa, from which arises the Tensor palati, and above which is seen the posterior 
Orifice of the Vidian canal. The outer surface of this plate forms part of the 
pterygoid fossa, the inner surface forming the outer boundary of the posterioi 
aperture of the nares. The Superior constrictor of the pharynx is attached to its 
posterior edge. The two pterygoid plates are separated below by an angular 
interval, in which the pterygoid process, or tuberosity, of the palate hone is 
received. The anterior surface of the pterygoid process is very broad at its 
base, and forms tho posterior wall of the spheno-maxillary fossa. It supports 
Meckel’s ganglion. It presents, above, the anterior orifice of the Vidian canal; 
and below, a rough margin, which articulates with the perpendicular plate of the 
palate bone. 

The Sphenoidal Spongy Bones are two thin curved plates of bone, which exist 
as separate pieces until puberty, and occasionally are not joined to the sphenoid in 
the adult. They are situated at the anterior and inferior part of the body of tho 
sphenoid, an aperture of variable size being left in their anterior wall, through 
which the sphenoidal sinuses open into the nasal fossa;. They are irregular in form, 
and taper to a point behind, being broader and thinner in front. Their inner 
surface, which looks towards the cavity of the sinus, is concave ; their outer 
surface convex. Euch bone articulates in front with the ethmoid, externally with 
tho palate; behind, its point is placed above the vomer, and is received between 
the root of the pterygoid process on tho outer side, and the rostrum of the sphenoid 
on the inner. 

Development. The sphenoid bone is 
developed by ten centres, six for the pos¬ 
terior Sphenoidal division, and four for 
the anterior sphenoid. The six centres 
for the posterior sphenoid are—one for 
each greater wing and external pterygoid 
plate; one for each internal pterygoid 
plate; two for the posterior part of the 
body. The four for the anterior Isphenoid 
are, one for each lesser wing and anterior 
part of the body, and one for each sphenoi¬ 
dal turbinated bone. Ossification takes 


37.—Plan of the Development of Sphenoid. 
By Four Centres. 
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place in these pieces in the following order : the greater wing and external pterygoid 
plate are first formed, ossific granules being deposited close to the foramen 
rotundum on each side, at about the second month of fcetal life; from thence 
ossification spreads outwards into the great wing, and downwards into the ex¬ 
ternal pterygoid plate. Each internal pterygoid plate is then formed, and 
becomes united to the external about the middle of fcetal life. The two centres 
for the posterior part of the body appear as separate nuclei, side by side, beneath 
the sella Turcica; they join, about the middle of foetal life, fnto a single piece, 
which remains un-united to the rest of the bone until after birth. Each lesser 
wing is formed by a separate centre, which appears on the outer side of the 
optic foramen, at about the third month; they become united and join with 
the body at about the eighth month of fcetal life. At about the end of the third 
year, ossification has made its appearance in the sphenoidal spongy bones. 

At birth the sphenoid consists of three pieces : viz. the greater wing and ptery¬ 
goid processes on each side; the leaser wings and body united. At the fh*st year 
after birth the greater wings and body are united. From the tenth to the 
twolth year the spongy bones are partially united to the sphenoid, their junction 
1 icing complete by the twentieth year. Lastly, the sphenoid joins the occipital. 

Articulations. . The sphenoid articulates with all the bones of the cranium, and 
five of the face; the two malar, two palate, and vomer : the exact extent of arti¬ 
culation with each lx>ne is shown in the accompanying figures. 

Attachment of Muscles. The Temporal, External pterygoid, Internal pterygoid, 
Superior constrictor. Tensor palati, Laxator tympani, Levator palpebrae, Obliques 
superior, Superior rectus, Internal rectus, Inferior rectus, External rectus. 


Tiie Ethmoid Bone. 

The Ethmoid (i/Bfinc, a sieve) is an exceedingly light spongy bone, of a cubical 
form, situated at the anterior part of the base of the cranium, between the two 

orbits, at the root of the nose, 
and contributing to form each 
of these cavities. It consists 
of three parts: a horizontal 
plate, which forms part of the 
base of tlie cranium; a per¬ 
pendicular plate, which forms 
part of the septum nasi; and 
two lateral masses of cells. 

The Horizontal or- Cribri¬ 
form Plate (fig. 38) forms part 
of the anterior fossa of the 
base of the skull, and is re¬ 
ceived into the ethmoid notch 
of the frontal bone between 
the two orbital plates. Pro¬ 
jecting upwards from the 
middle line of this plate, is a 
thick, smooth, triangular pro¬ 
cess of bone, the crista galli, so called from its resemblance to a cock’s comb. Its 
base joins the cribriform plate. Its posterior border, long, thin, and slightly 
curved, serves for the attachment of the falx cerebri. Its anterior border, short 
and thick, articulates with the frontal bone, and presents two small projecting 
aloe, which are received into corresponding depressions* in the frontal, completing 
the foramen caecum behind. Its sides are smooth, and sometimes bulging; in 
which case it is found to enclose a small sinus. On each side of the crista galli, 
the cribriform plate is narrow, and deeply • grooved, to support the bulb of the 


38.—Ethmoid Bone. Outer Surface of Bight Lateral 
Mass (enlarged). 
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olfactory nerve, and perforated by foramina for the passage of its filaments. These 
foramina are arranged in three rows; the innermost, which are the largest and 
least numerous, are lost in grooves on the upper part of the septum; the foramina 
of the outer row are continued on to the surface of the upper spongy bone. The 
foramina of the middle row are the smallest; they perforate the bone, and transmit 
nerves to the roof of the nose. -A.t the front part of the cribriform plate, on each 
side of the crista galli, is a small fissure which transmits the nasal branch of the 
ophthalmic nerve; and at its posterior part a triangular notch, which receives the 
ethmoidal spine of the 


sphenoid. 

The Perpendicular 
Plate (fig. 39) is a thin 
flattened lamella of 
bone, which descends 
from the under surface 
of the cribriform plate, 
and assists in forming 
the septum of the nose. 
It is much thinner in 
the middle than at the 
circumference, and is 
generally deflected a 
little to one sido. Its 
anterior border articu¬ 
lates with the frontal 
spine and crest of the 
nasal bones. Its pos¬ 
terior, divided into two 


39.—Perpendicular Plate of Ethmoid (enlarged). Shown by 
removing the flight Lateral Mass. 



parts, is connected by its upper half with tlio rostrum of the sphenoid—by its lower 


half with the vomer. The inferior border serves for tho attachment of the tri¬ 


angular cartilage of tho nose. On each side of the perpendicular plate numerous 
grooves and canals are seen, leading from foramina on the cribriform plate; they 
lodge filaments of the olfactory nerves. 

The Lateral Masses of the ethmoid consist of a number of thin-walled cellular 


oavities, the ethmoidal cells, interposed between two vertical plates of bone, the 
outer one of which forms part of the orbit, and the inner ono part of the nasal 
fossa of tho corresponding side. In the disarticulated bone many of these cells 
appear to be broken; but when the bones are articulated, they are closed in at 
every part. The upper surface of each lateral mass presents a number of 
apparently half-broken cellular spaces; these are closed in when articulated by 
the edges of the ethmoidal notch of tho frontal bone. Crossing this surface are 
two grooves on each side, converted into canals by articulation with the frontal; 
they are the anterior' and posterior ethmoidal foramina, and open on the inner wall 
of the orbit. The posterior surface also presents large irregular cellular cavities, 
which are closed in by articulation with tho sphenoidal turbinated bones, anil 
orbital process of the palate. The cells at the anterior surface are completed by 
the lachrymal bone and nasal process of the superior maxillary, and those below 
also by the superior maxillary. The outer surface of each lateral mass is formed 
of a thin smooth square plate of bone, called the os planum ; it forms part of the 
inner wall of the orbit, and articulates above with the orbital plate of the frontal; 
below, with the superior maxillary and orbital process of the palate ; in front, with 
the lachrymal ; and behind, with the sphenoid. 

From the inferior part of each lateral mass, immediately beneath the os planum, 
there projects downwards and backwards an irregular lamina of bone, called the 
unciform, process, from its hook-like form: it serves to close in the upper part of 
the orifice of the antrum, and articulates with the ethmoidal process of the inferior 
turijfemted bone. It is often broken in disarticulating the bones. 
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The inner surface of each lateral mass forms part of the outer wall of the nasal 
fossa of the corresponding side. It is formed of a thin, lamella of bone, which 
descends from the under surface of the cribriform plate, and terminates below in 
a free convoluted margin, the middle turbinated bone. The whole of this surface 

is rough, and marked above by 
40.—Ethmoid Bone. Inner Surface of Bight numerous grooves, which run 
Lateral Mass (enlarged). nearly vertically downwards from 

the cribriform plate: they lodge 
branches of the olfactory nerve, 
which are distributed on the 
niucous membrane covering the 
bone. The back part of this 
surface is subdivided by a narrow 
oblique fissure, the superior meatus 
of' the tiose, bounded above by a 
tliin curved plate of bone—the 
superior turbinated bone. lly 
means of an orifice at the upper 
. part of this fissure, the posterior 
ethmoidal cells open into the nose. Below, and in front of the superior meatus, is 
seen the convex surface of the middle turbinated hone. It extends along the 
whole length of the inner surface of each lateral mass; its lower margin is free 
and thick, and its concavity, directed outwards, assists in forming (ho middle 
meatus. It is by a large orifice at the upper and front part of the middle meatus, 
that the anterior ethmoidal cells, and through them the frontal sinuses, com¬ 
municate with the nose, by means of a funnel-shaped canal, the infundibulum. 
The cellular cavities of each lateral mass, thus walled in by the os planum on 
the outer side, and by the other bones already mentioned, are divided by a thin 
transverse bony partition into two sets, which do not communicate with each 
other; they are termed the anterior and posterior ethmoidal a Us, or sinuses. 
The former, more numerous, communicate with the frontal sinuses above, and 
the middle meatus below, by means of a long flexuous cellular canal, the 
iiifundilmlum ; the posterior, less numerous, open into the superior meatus, and 
communicate (occasionally) with the sphenoidal sinuses. 

Development. By three centres: one for the perpendicular lamella, and one for 
each lateral mass. 

The lateral masses are first developed, ossific granules making -their first 
appearance in the os planum between the fourth and fifth months of fcetal life, 
and afterwards in the spongy bones. At birth, the bone consists of the two lateral 
masses, which are small and ill-developed; but when tlio perpendicular and 
horizontal plates begin to ossify, as they do about the first year after birth, the 
lateral masses become joined to the cribriform plate. The formation and increase 
in the ethmoidal cells, which complete the bone, take place about the fifth or sixth 
year. * 

Articulations. With fifteen bones : the sphenoid, two sphenoidal turbinated, the 
frontal, and eleven of the face—the two nasal, two superior maxillary, two lachry¬ 
mal, two palate, two inferior turbinated, and the vomer. 

Development of tiJe Cranium. 

The development of the cranium commences at a very early period, on account of the 
importance of the organ it is intended to protect. In its most rudimentary state, it con¬ 
sists of a thin membranous capsule, enclosing the cerebrum, and accurately moulded upon 
its surface. This capsule is placed external to the dura mater, and in close contact with it; 
its walls are continuous with the canal for the spinal cord, and the chorda dorsalis, or 
primitive part of the vertebral column, is continued forwards, from the spine, along the 
base, to its fore part, where it terminates in a tapering point. The next step in the process 
of development is the formation of eartilage. This is deposited in the base of the skull, 
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in two symmetrical segments, one on either side of the median line; these subsequently 
coalesce, so as to enclose the chorda dorsalis—the chief part of the cerebral capsule still 
retaining its membranous form. Ossification first takes place in the roof, and is preceded 
by the deposition of a membranous blastema upon the surface of the cerebral capsule, in 
* which the ossifying process extends; the primitive membranous capsule becoming the 
internal periosteum, and being ultimately 

blended with the dura mater. Although the 4I< _ S kull at Birth, showing the Anterior 
bones of the vertex of the skull appear and Posterior Fontanelles. 

before those at the base, and make con¬ 
siderable progress in their growth, at birth -? 

ossification is more advanced in the base, this / I * \ 

portion of the skull forming a solid iihmov- f \ IT \ 

able groundwork. / \ 


The Fontaneu.es (figs. 4r, 42). 

Before birth, the hones at the vertex and 
side of the skuli are separated «from each other 
by membranous intervals, in which bone is 
deficient. These intervals, at Vertain parts, are 
of considerable size, and are termed the fon- 
tan dies, no called from the pulsations of the 
brain, which are perceptible at the anterior 
fontnnelle, and wore likened to the rising of 
water in a fountain. vThe fontanelles are four 
in number, and correspond to tin? junction of 
the four angles of the parietal with the con¬ 
tiguous hones. Tho anterior fontanelle is 


-The Lateral Fontanelles. 


the largest, and corresponds to tho junction 
of tho sagittal and coronal sutures; the pos¬ 
terior fontanelle, of smaller size, is situated 
at the junction of the. sagittal and lambdoid 
sutures; tbo two remaining ones are situated 
at the inferior angles of the parietal bone. 
The latter are closed soon after birth; tho 
two at the superior angles remain open longer; 
the posterior being closed in a few months 
after birth; the anterior remaining open 
until the first or second year. These spaces 
are gradually filled in by an extension of the 
ossifying process, or by the development of 
a Wormian hone. Sometimes tho anterior 
fontanelle remains open beyond two years, 
and is occasionally persistent throughout life. 



Supernumerary or Wormian * Bones. 

When ossification of any of tho tabular hones of the skull proves abortive, the mem¬ 
branous interval which would he left is usually filled in by a supernumerary piece of bone. 
This is developed from a separate centre, and gradually extends until it fills the vacant 
space. These supernumerary pieces are called Wormian hones; they are called also, from 
their usual form, ossa tnrjuctra; but they present much variation* in situation, number, 
and size, , 

They occasionally occupy tho situation of the fontanelles. Bortin, Cruvelkier, and Cuvier 
have each noticed tho presence of ono in tho anterior fontanelle. Thera are two specimens 
in the Museum of St. George’s Hospital, which present Wormian hones in this situation. 
In one, the skull of a child, the supernumerary piece is of considerable size, and ol' a 
quadrangular form. 

They are occasionally found in the posterior fontanelle, appearing to replace the superior 
angle of tho occipital hone. Not unfrequtfntly, there is one replacing the extremity of the 
great wing of the sphenoid, or tho anterior inferior angle of the parietal bone, in the 
fontanelle there situated. 

They have been found in the different sutures on the vertex and side of the skull, and in 
some of those at the base. They are most frequent in the lambdoid suture. Mr. Ward 
mentions an instance ‘in which one-half of the lambdoid suture was formed by large 
Wormian bones disposed in a double row, and jutting deeply into each other;’ and refers 
to similar specimens described by Duinontier and Bourgery. 

* Wormius, a physician in Copenhagen, is said to have given the first detailed descrip¬ 
tion of these bones. 
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A deficiency in the ossification of the flat hones would appear in Borne cases to lie 
8i/mnii‘tric(d on the two sides of the skull; for it is not uncommon to find these su]M 3 i- 
numeracy tones corresponding in form, size, and situation on each side. Thus, in several 
instances, I have seen a pair of large Wormian tones symmetrically placed in the lambdoid 
suture; in another specimen, a pair in the coronal suture, with a supernumerary tone in 
the spheno-parietal suture of both sides. 

The size of those supernumerary pieces varies, they being in some cases not larger than a 
pin’s head, and confined to the outer table; in other cases so largo, that one pair of these 
bones may form the whole of the occipital bono above the superior curved lines, ns 
described by Beclard and Ward. Their number is generally limited to two or three ; but 
more than a hundred have toon found in the skull of an adult hydrocephalic skeleton. 
In their development, structure, and mode of articulation they resemble the other cranial 
tones. 


Congenital Fissures and Gaps. 

Dr. Humphry has called attention to the not unfrequent existence of congenital fissures 
in the cranial bones, the result of incomplete ossification. These fissures have been 
noticed in the frontal, parietal, and squamous portion of the temporal hones; they extend 
from the margin towards the middle of the tone, and are of groat interest in a medico-legal 
point of view, as they are liable to to mistaken for fractures. An arrest of the ossifying 
process may also give rise to the deficiencies or gaps occasionally found in the* cranial 
bones. Such deficiencies are saitl to occur most frequently when ossification is imperfect, 
and to be situated near the natural apertures for vessels. Dr. Humphry describes such 
deficiencies to exist in a calvarium, in the Cambridge Museum, where a gap sufficiently 
large to admit the end of the finger is seen on either side of the sagittal suture, in the 
place of the parietal foramen. There is a specimen precisely similar to this in the 
Museum of St. George’s Hospital; and another, iu which a small circular gap exists in the 
parietal bone of a young child, just above the parietal eminence. Similar deficiencies 
are not unfrequeutly met with in hydrocephalic skulls; being most frequent, according 
to Dr. Humphry, in the frontal tones; and, iu the parietal bones, on either side of the 
sagittal sutnro. 


Bones op the Face. 

The Facial Bones are fourteen in number, viz., the 

Two Nasal, Two Palate, 

Two Superior Maxillary, Two Inferior Turbinated, 

Two Lachrymal, Vomer, 

Two Malar, Inferior Maxillary. 


Nasal Bones. 


43.—Right Nasal Bone. 
1 vitA rontnl J3 


in*. 


The Nasal are two small oblong hones, varying in size and form in different 
individuals; they are placed side by side at the middle and upper part of the 
face, forming, by their junction, ‘the bridge’ of the nose. Each bone presents 

for examination two 
surfaces, and four bor¬ 
ders. The outer surface 
is concave from abovo 
downwards, convex 
from side to side; it 
is covered by the Py- 
ramidalis and Com¬ 
pressor nasi muscles, 
marked by numerous 
small arterial furrows, 
and perforated about its 
centre by a foramen, 
sometimes double, for 
the transmission of a small vein. Sometimes this foramen is absent on one or both 
sides, and occasionally the foramen caecum opens on this surface. The inner sur¬ 
face is concave from side to side, convex from above downwards; in which direction 
it is traversed by a longitndinal groove (sometimes a canal), for the passage of a 



44.—Left Nasal Bono. 
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branch of the nasal nerve. The superior border is narrow, thick, and serrated for 
articulation with the nasal notch of the frontal bone. The inferior border is broad, 
thin, sharp, directed obliquely downwards, outwards, and backwards, and serves 
for the attachment of the lateral cartilage of the nose. This border presents about 
its middle a notch, through which passes the branch of the nasal nerve above 
referred to ; and is prolonged at its inner extremity into a sharp spine, which, 
when articulated with the opposite bone, forms the nasal angle. The external 
border is serrated, bevelled at tho expense of the internal surface above, and of the 
external Wow, to articulate with the nasal process of the superior maxillary. The 
internal border, thicker above than below, articulates with its fellow of the opposite 
side, and is prolonged behind into a vertical crest, which forms part of the septum 
of the nose : this crest articulates with tho nasal spine of the frontal above, and the 
perpendicular plate of the ethmoid below. 

Development. By one centre for each bone, which appears about the same period 
as in the vertebrae. 

Articulations. With/our bones : two of the cranium, the frontal and ethmoid, 
and t wo of the face, the opposite nasal and the superior maxillary. 

No muscles are directly attached to this bone. 

Superior Maxit.lary Bones. 

• The Superior Maxillary is one of the most important bones of the face in a 
surgical point of view, on account of tho number of diseases to which some of its 
parts are liable. • Its minute examination becomes, therefore, a matter of considerable 
interest. • It is the largest bone of the faco, excepting the lower jaw; and forms, 
by its union with its fellow of the opposite side, tho whole of the upper jaw. 
Each bone assists in the formation of three cavities, the roof of the mouth, the floor 
and outer wall of the nasal fossae, and the door of the orbit; and also enters into 
the formation of two fossa), the zygomatic and spheno-maxillary-; and two fissures, 
the spheno-maxillary and pterygo-maxillary. 

The bone presents for examination a body and four processes, malar, nasal, 
alveolar, and palatine. 

The body is somewhat cuboid, and is hollowed out in its interior to form a largo 
cavity, tho antrum of Highmore. Its surfaces are four—an external or facial, a 
posterior or zygomatic, a superior or orbital, and an internal. 

The external or facial surface (dg. 45) is directed forwards and outwards. Just 
above the incisor teeth is a depression, the incisive or myrtiform fossa, which gives 
origin to the Depressor alse nasi, and internal to it the Orbicularis oris is attachod. 
Above and a little external to it, the Compressor nasi arises. More external, is 
another depression, the canine fossa, larger and deeper than the incisive fossa, from 
which it is separated by a vertical ridge, the canine eminence, corresponding to the 
socket of the canine tooth. The canine fossa gives origin to the Levatorifenguli oris. 
Above the canine fossa is the infra-orbital foramen, the termination of the infra¬ 
orbital canal; it transmits the infra-orbital nerve and artery. Above the infra¬ 
orbital foramen is the margin of the orbit, which affords partial attachment to the 
Levator labii superioris proprius. 

The posterior or zygomatic surface is convex, directed backwards and outwards, 
and forms part of the zygomatic fossa. It presents about its centre several aper¬ 
tures leading to canals in the substance of the bone; they are termed the posterior 
dental canals , and transmit the posterior dental vessels and nerves. At the lower 
part of this surface is a rounded eminence, the maxillary tuberosity, especially 
prominent after the growth of the wisdom-tooth, rough on its inner side for 
articulation with the tuberosity of the palate-bone. Immediately above the rough 
surface is a groove, which, running obliquely down on the inner surface of the 
bone, is converted into a. canal by articulation with the palate bone, forming the 
posterior palatine canal. 

The superior, or orbital surface is thin, smooth,, triangular, and forms part of 
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the floor of the orbit. It is bounded internally by an irregular margin which 
articulates, in front, with the lachrymal; in the middle, with the os planum of the 
ethmoid; behind, with the orbital process of the palate bone ; bounded externally 
by a smooth rounded edge which enters into the formation of the spheno-maxillary 
fissure, and which sometimes articulates at its anterior'extretfnity with the orbital 
plate of the sphenoid; bounded, in front, by part of the circumference of the orbit, 

45.—Left Superior Maxillary Bone. Outer Surface. 

Outer Surface. 



which is continuous, on the inner side with the nasal, on the outer side with the 
'malar process. Along the middle line of the orbital surface is a deep groove, the 
infra-orbital, for the passage of the infra-orbital nerve and artery. This groove 
commences at the middle of the outer bonier of the surface, and, passing.forwards, 
terminates in a canal which subdivides into two branches; one of the canals, the 
infra-orbital, opens just below the margin of the orbit; the other, which is smaller, 
runs into the substance of the anterior wall of the antrum ; it is-called the anterior 
dental canal, transmitting the anterior dental vessels and nerves to the front teeth 
of the uppfr jaw. At the inner and fore part of the orbital surface, just external 
to the lachrymal canal, is a minute depression, which gives origin to the Inferior 
oblique muscle of tho eye. 

The internal surface (fig. 46) is unequally divided into two parts by a horizontal 
projection of hone, the palate process ; the portion above the palate process forms 
part of the outer wall of the nasal fossse; that below it forms part of the cavity of 
the mouth. The superior division of this surface presents a large irregular opening 
leading into the antrum of Highmore. At the upper border of this aperture 
are numerous broken cellular cavities, which, in the articulated skull, are closed 
iu by the ethmoid and lachrymal bones. Below the aperture is a smooth concavity 
which forms part of the inferior meatus of the nose, traversed by a fissure, tjhe 
maxillai*y fissure, which runs from the lower part of the orifice of the antrum 
obliquely downwards and forwards, and receives the maxillary process of the palate 
bone. Behind it is a rough surface which articulates with the perpendicular plate 
of the palate bone, traversed by a groove, which, commencing .near the’ middle of 
the posterior border, runs obliquely downwards and forwards, and forms, when com¬ 
pleted by its articulation with the palate bone, the posterior palatine canal. In front 
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of the opening of the antrum is a deep groove, converted into a canal by the lachry¬ 
mal and inferior turbinated bones, which is coated with mucous membrane, and 
called the lachrymal or nasal duct. Moro anteriorly is a well-marked rough ridge, 
the interior turbinated crest, for articulation with the inferior turbinated bone. The 
46.—Left-Superior Maxillary Bone. Inner Surface. 



concavity above this ridge forms part of the middle meatus of the nOse ; whilst that 
below it forms part of the inferior meatus. The inferior division of this surface is 
concave, rough and uneven, and perforated by numerous small foramina for the 
passage of nutrient vessels. 

The Antrum of Highmore, or Maxillary Sinus, is a large triangular-shaped cavity, 
hollowed out of the body of the maxillary bone ; its apex, directed outwards, is 
formed by the malar process; its base, by the outer wall of the nose. Its walls are 
eveiywhere exceedingly thin, its roof being formed by the orbital plate, its floor by 
the alveolar process, its anterior wall by the facial, and its posterior by the zygo¬ 
matic surface. Its inner wall, or base, presents, in the disarticulated bone, a large 
irregular aperture, which communicates with the nasal fossa. The margins of this 
aperturo am thin and raggod, and tho aperture itself is much contracted by its 
articulation with the ethmoid above, the inferior turbinated below, and the palate 
Ixme behind.* In the articulated skull, this cavity communicates witlfthe middle 
meatus of the nose generally by two small apertures left between the above-men¬ 
tioned bones. In the recent state, usually only one small opening exists, near the 
upper part of the cavity, sufficiently huge to admit the end of a probe, tho other 
being closed by tho lining membrane of the sinus. 

Crossing the cavity of the antrum, are often seen several projecting lamina? of 
bone, similar to those seen in the sinuses of the cranium ; and on its posterior wall 
are the posterior dental canals, transmitting the posterior dentil vessels and nerves 
to the teeth. Projecting into the floor are several conical processes, corresponding 
to the roots of the first and second molar teeth ; j - in some cases the floor is per¬ 
forated by the teeth in this situation. It is from the extreme thinness of the walls 

* In some cases, at any rate, the lachrymal bone encroaches slightly on the anterior 
superior portion of the opening, and assists in forming the inner wall of the antrum. 

- t The number of teeth whose fangs are in relation with the floor of the antrum is vari¬ 
able. lire antrum ‘ may extend so as to be in relation to all the teeth of the true maxilla, 
from the canine to the dShs sopientm .’—See Mr. Salter on Abscess of the Antrum, in a 
Byttem of Surgery, edited by T. Howies, 2nd edit. vol. iv. p. 356. 




SUPERIOR MAXILLARY BONE. 


47 


of this cavity that we ai'e enabled to explain how a tumour growing from the 
antrum encroaches upon the adjacent parts,, pushing up the floor of the orbit, and 
displacing the eyeball, projecting inwards into tho nose, protruding forwards on to 
the cheek, and making its way backwards into the zygomatic fossa, and downwards 
into the mouth. 

The Malar Process is a rough triangular eminence, situated at the angle of sepa¬ 
ration of the facial from the zygomatic surface. In front it is concave, forming part 
of the facial surface; behind, it is also concave, and forms part of the zygomatic 
fossa; above, it is rough and serrated for articulation with the malar bone; whilst 
below, a prominent ridge marks the division between the facial and zygomatic sur¬ 
faces. A small part of the Masseter muscle arises from this process. 

The Nasal Process is a thick triangular plate of bone, which projects upwards, 
inwards, and backwards, by the side of the nose, forming part of its lateral 
boundary. Its external surface is concave, smooth, perforated by numerous fora¬ 
mina, and gives attachment to the Levator labii superioiis ala;que nasi, the 
Orbicularis palpebrarum, and Tendo oculi. Its internal ^surface forms part of tho 
outer wall of the nose; it articulates above with the frontal, and presents a rough 
uneven surface, which articulates with the ethmoid bone, closing in the anterior 
ethmoidal cells; lielow this is a transverse ridge, the superior turbinated crest, for 
articulation with the middle turbinated bone of the ethmoid, hounded below by a 
smooth concavity which forms part of .the middle meatus; below this again is the 
inferior turbinated crest (already described), for articulation with the inferior tur¬ 
binated bone; and still more interiorly, the concavity which forms part of the 
inferior meatus. The anterior border of the nasal process is thin, directed obliquely 
downwards and forwards, and presents a serrated edge for articulation with the 
nasal bone ; its posterior border is thick, and hollowed into a groove for the lachrymal 
duet : of the two margins of this groove, the inner one articulates with the 
lachrymal bone, the outer one forms part of the circumference of the orbit. Just 
where the latter joins the orbital surface is a small tubercle, the lachrymal tubercle ; 
this used to be taken as a guide in the performance of the operal ion for fistula 
lachrymalis. Tlie lachrymal groove in the articulated skull is converted into a 
canal by the lachrymal bone, and lachrymal process of the inferior turbinated ; it is 
directed downwards, and a little backwards and outwards, is about the diameter of 
a goose-quill, slightly narrower in the middle than at either extremity, and lodges 
the lachrymal duct. 

The Alveolar Process is the thickest and most spongy part of the bone, broader 
behind than in front, and excavated into deep cavities for the reception of the teeth. 
These cavities are eight in numlter, and vary in size and depth according to the teeth 
they contain. That for the canine tooth is tho deepest; those for the molars are 
the widest, and subdivided iuto minor cavities; those for the incisors are single, 
but deep and narrow. The Buccinator muscle arises from the outer surface of this 
process, as fcir forward as the first molar tooth. 

The Palate Process, thick and strong, projects horizontally inwards from the 
inner surface of the bone. It is much thicker in front than behind, and forms a 
considerable part of the floor of the nostril, and tho roof of tho mouth. Its upper 
surface is concave from side to side, smooth, and forms part of the floor of the 
nose. In front is seen the upper orifice of the anterior palatine (incisor) canal, 
which leads into a fossa formed by the junction of the two superior maxillary 
bones, and situated immediately behind the incisor teeth. It transmits the anterior 
palatine vessels,* the naso-palatine nerves passing through the intermaxillary 
suture. The inferior surface, also concave, is rough and uneven, and forms part of 
the roof of the mouth. This surface is perforated by numerous foramina for the 
passage of nutritious vessels, channelled at the baek part of its alveolar border by 
a longitudinal groove, sometimes a canal, for the transmission of the posterior 
palatine vessels, and a large nerve, and presents little depressions for the'lodgment 

* These are the anterior branch of the descending or posterior palatine artery of either 
side. 
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of the palatine glands. This surface presents anteriorly the lower orifice of the 
anterior palatine fossa. In some bones a delicate linear suture may be seen ex¬ 
tending from the anterior palatine fossa to the interval between the lateral incisor 
and the canine tooth. This marks out the intermaxillary, or incisive bone, which 
in some animals exists permanently as a separate piece. It includes the whole 
thickness of the alveolus, the corresponding part of the floor of the nose, and the 
anterior nasal spine, and contains the sockets of the incisor teeth. The outer 
border of the palate process is incorporated with the rest Of the bone. The inner 
border is thicker in front than behind, and is raised above into a ridge, which, 
with the corresponding ridge in the opposite bone, forms a groove for the reception 
of the vomer. The anterior margin is bounded by the thin concave border of the 
opening of the nose, prolonged forwards internally into a sharp process, forming, 
with a similar process of the 
opposite bone, the anterior nasal 
spine. The posterior border is 
serrated for articulation with the 
horizontal plato of the palate bone. 

Development. This bone is 
formed at such an early peiiod, 
and ossification proceeds in it 
with, such rapidity, that it has 
been found impracticable hitherto 
to determine with accuracy its 


47 .—Development of Superior Maxillary Bono. 
By Four Centres. 
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number of centres. It appears, at 

however, probable that it has Birth, 

four centres of development, viz., 
one for the nasal and facial por¬ 
tions, one for the orbital and 
malar, one for the incisive, and 
one for the palatal portion, in¬ 
cluding the entire palate except 
the incisive segment. The inci¬ 
sive portion is indicated in young 
bones by a fissure, which marks 
off a small segment of the palate, 
including the two incisor teeth. J n some animals, this remains permanently as a 
separate piece, constituting the intermaxillary bone; and in the f human subject, 
where the jaw is malformed, as in cleft palate, this segment may be separated from 
the maxillary bone by a deep fissure extending backwards between the two into the 
palate. If the fissure be on both sides, both segments are quite isolated from the 
maxillary bones, and hang from the end of the vomer ; they are not unfrequently 
much displaced, and the deformity is often accompanied by congenital ifssure of the 
upper lip, either on one or both sides of the median line. The maxillary sinus 
appears at an earlier period than any of the other nasal sinuses, its development 
commencing about the fourth month of foetal life. 

Articulations. With nine bones : two of the cranium—the frontal and ethmoid, 
and seven of the face, viz., the nasal, malar, lachrymal, inferior turbinated, palate, 
vomer, and its fellow of the opposite Bide. Sometimes it articulates with the 
orbital plate of the sphenoid. 

Attachment of Muscles. Orbicularis palpebrarum, Obliquus inferior oculi, Leva¬ 
tor labii superioris alsequo nasi, Levator labii superioris proprius, Levator anguli 
oriB, Compressor nasi, Depressor alee nasi, Dilatator nuris posterior Mussetcr 
Buccinator, External pterygoid and Orbicularis oris. ’ 


The Lachrymal Bombs. u 

The Lachrymal are th'e smallest and most fragile bones of the face. They are 
situated at the front part of the inner wall of the orbit, and resemble somewhat in 
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form, thinness, and size, a finger-nail; hence they are termed the ossa unguis. 
Each bone presents, for examination, two surfaces and four borders. The external 
(fig. 48) or orbital surface is divided by a vertical ridge into two parts. The 
portion of bone in front of this ridge presents a smooth, concave, longitudinal 
groove, the free margin of whicn unites with the nasal process of the superior 
.maxillary bone, completing the lachrymal groove. The upper part of this groove 
lodges the lachrymal sac; the lower part assists in the formation of the lachrymal 
canal, and lodges the nasal duct. The portion of bone behind the ridge is smooth, 
slightly concave, and forms part of the inner wall of the orbit. The ridge, with a 
part of the orbital surface immediately behind it, affords attachment to the Tensor 
tarsi: the ridge terminates below in a small hook-like process, which articulates 

with the lachrymal tubercle of the suf>erior maxillary 
bone and completes the upper orifice of the lachrymal 
canal. It sometimes exists as a separ ate piece, which 
is then called the lesser lachrymal hone. The in 
terrral or* nasal surface presents a depressed furrow, 
corresponding to the ridge on its outer surface. The 
surface of bone in front of this forms part of the 
middle meatus; and that behind it articulates with 
the ethmoid bone, filling in the anterior ethmoidal 
cells. Of the four borders, the anterior is the 
longest, and ar ticulates with the nasal process of the 
superior maxillary bone. The posterior, thin and 
uneven, ar ticulates with the os planum of the ethmoid. 
The superior, the shortest and thickest, articulates 
with the internal angular process of the frontal 
bone. The inferior is divided by the lower edge of 
the vertical crest into two parts; the posterior part articulates with the orbital 
plate of the superior maxillary bone ; the anterior portion is prolonged downwards 
into a pointed process, which articulates with the lachrymal process of the inferior 
turbinated bone, and assists in the formation of the lachrymal canal. 

Development. By a single centre, which makes its appearance soon after ossifi¬ 
cation of the vertebra) has commenced. 

Articulations. With four bones : two of the cranium, the frontal and ethmoid, 
and two of the face, the superior maxillary, and the inferior turbinated. 

Attachment of Muscles. The Tensor tarsi. 


48.—1.0ft Lachrymal Bone. 
External Surface. 
(Slightly enlarged.) 
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The Malar Bones. 

The Malar are two Bmall quadrangular bones, situated at the upper and outer 
part of the face : they form the prominence of the cheek, part of the outer wall 
and floor of the orbit, and part of the temporal and zygomatic foBsse. Each bone 
presents for examination an external and an internal surface; four processes, the 
frontal, orbital, maxillary, and zygomatic; and four borders. The external surface 
(fig. 49) is smooth, convex, perforated near its centre by one or two small 
apertures, the malar foramina, for the passage of nerves and vessels, covered by 
the Orbicularis palpebrarum muscle, and affords attachment to the Zygomaticus 
major and minor muscles. 

The internal surface (fig. 50), directed backwards and inwards, is concave, pre¬ 
senting internally a rough triangular surface, for articulation with the superior 
maxillary bone; and externally, a smooth concave surface, which forms the 
*«iterior,boundary of the temporal fossa above ; and below, where it is wider, forms 
part pf the (zygomatic fossa. This surface presents, a little above its centre, the 
aperture of one or two malar canals, and affords attachment to part of two 
muscles, the -Temporal above, and the Masseter below. • Of the four processes, 
the frontal is thick and serrated, and articulates with the external angular process 
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of the frontal bone. The orbital process is a thick and strong plate, which pro¬ 
jects backwards from the orbital margin of the bone. Its upper surface, smooth 
and concave, forms, by its junction with the great ala of the sphenoid, the outer 
wall of the orbit. Its under surface, smooth and convex, forms part of the 
temporal fossa. Its anterior margin is smooth hnd rounded, forming part of the 
circumference of the orbit. Its superior margin, rough, and directed horizontally, 
articulates with the frontal bone behind the external angular process. Its 
posterior margin is rough and 
serrated for articulation with 

the sphenoid; internally it is 49 — Left Malar Bone. Outer Surface, 

also serrated for articulation 
with the orbital surface of the 
superior maxillary. At the 
angle of junction of the sphe¬ 
noidal and maxillary portions, Bmtinthrough, 
r , i , • i Ttvwcno-Millar (ii/uUs 

a snort rounded non-articular ^ 

margin is generally seen; this 
forms the anterior boundary of 
the spheno-maxillary fissure ; 
occasionally, no such non-arti- 
cular margin exists, the fissure 
being completed by the direct 
junction of the maxillary and 
sphenoid bones, or by the inter¬ 
position of a small Wormian 
bone in the angular interval be¬ 
tween them. On the upper sur¬ 
face of the orbital process are 

seen the orifices of one or two 5 °-—Left Malar Bone. Imie.r Surface, 

temporo-malar canals; one of 
these usually opens on the pos¬ 
terior surface, the other (occa¬ 
sionally two) on the facial 
surface : they transmit filaments 
(temporo-malar) of the orbital 
branch of the superior maxillar y 
nerve. The maxillary process 
is rough triangular surface, 
which articulates with the supe¬ 
rior maxillary bone. The zygo¬ 
matic process, long, narrow, and 
serrated, articulates with the 
zygomatic process of the tem¬ 
poral bone. Of the four bor¬ 
ders, the superior or orbital is 
smooth, arched, and forms a 
considerable part of the circumference of the orbit. The inferior, or zygomatic, 
is continuous with the lower border of the zygomatic arch, affording attachment 
by its rough edge to the Masseter muscle. The anterior or maxillary border is 
rough, and bevelled a,t the expense of its inner table, to articulate with the 
superior maxillary bone; affording attachment by its outer margin to the Levator 
labii superioris proprius, just at its point of junction with the superior maxillary. 
The posterior or temporal border, curved like an italic /, is continuous above with 
the commencement of the temporal ridge; below, with the upper border of the 
zygomatic arch : it affords attachment to the temporal fascia. 

Development. By a single centre of ossification, which appears at about the 
same period when ossification of the vertebrae commences. 
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Articulations. With four bones : three of the cranium, frontal,- sphenoid, and 
temporal; and one of the face, tho superior maxillary. 

Attachment of Muscles. Levator labii supeiioris pyoprius, Zygomaticus major 
and minor, Masseter, and Temporal. 

The Palate Bones. 


The Palate Bones are situated at the back part of the nasal fossae; they are 
wedged in between the superior maxillary and the pterygoid process of the 
sphenoid. Each bone assists in the formation of throe cavities : the floor and 
outer wall of the nose, the roof of the mouth, and the floor of the orbit; and enters 
into the formation of three fossar : the zygomatic, spheno-inaxilhiry, and pterygoid ; 
and one fissure, the spheno-maxillary. In form the palate bone somewhat resem¬ 
bles the letter L, and may be divided into an inferior or horizontal plate, and a 
superior or vertical plate. 

The Horizontal Plate is thick, of a quadrilateral fyrm, and presents two surfaces 
and four borders. The superior surface, concave from side to side, forms the back 
part of the floor of the nostril. The inferior surface,, slightly concave and rough, 
forms the back part of the hard palate. At its posterior part may be seen a 
transverse ridge, more or less marked, for the attachment of the aponeurosis of the 
Tensor palati muscle. At the outer extremity of this ridge is a (h op groove con¬ 
verted into a canal by its articulation with the tuberosity of the superior maxillary 
bone, and forming the posterior palatine canal. Near this groove, the orifices of 
one or two small canals, accessory posterior palatine, may frequently be seen. 
The anterior border is serrated, bevelled at tho expense of ihs inferior surface, and 
articulates with the palate process of the superior maxillary hone. The posterior 
border is concave, free, and serves for the attachment of the soft palate. Its 
inner extremity is sharp and pointed, and, when united with the opposite bone, 
forms a projecting process, the posterior nasal spine, for the attachment of the 
Azygos uvulae. The external bor der is united with the lower par t of the perpen¬ 
dicular plate almost at r ight angles. The internal border, the thickest, is serrated 
for articulation with its fellow of the opposite side ; its superior edge is raised into 
a ridge, which, united with the opposite bone, forms a crest in which the vomer is 
received. 

■ The Vertical Plate (fig. 51) is thin, of an oblong form, and directed 

upwards and a little in- 
51-—Loft Palate Bone. Internal View (enlarged). wards. It j(resents two 
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surfaces, an external and 
an internal, and four hea¬ 
ders. 

The internal surface pre¬ 
sents at its lower part a 
broad shallow depression, 
which forms part of the 
inferior meatus of the nose. 
Immediately above this is 
a well-marked horizontal 
ridge, the inferior turbi¬ 
nated crest, for articulation 
with the inferior turbinated 
bone ; above this, a secor.d 
broad shallow depression, 
which forms parts of the 
middle meatus, surmount¬ 
ed above by a horizontal 
ridge less prominent than 
the inferior, the superior 


turbinated crest, for articulation with the middle turbinated bone. Above the 
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superior turbinated crest is a narrow horizontal groove, which forms part of the 
superior meatus. 

The external surface, is rough and irregular throughout the greater part of its 
extent, for articulation with the inner surface of the superior maxillary bone, its 
upper and back part being smooth where it enters into the formation of tho 
spheno-maxillary fosse; it is also smooth in front, where it covers the or ifice of 
the antrum. Towards the back part of this surface is a deep groove, converted 
into a canal, the posterior palatine, by its articulation with the superior maxillary 
bone. It transmits the posterior, or descending palatine vessels, and a large nerve. 

The anterior border Is thin, irregular, and presents opposite the inferior turbinated 
crest a pointed projecting lamina, the maxillary process, which is directed forwards, 
and closes in the lower and hack part of the opening of the antrum, being received 
into a fissure that exists at the inferior part of this aperture. The posterior bolder 
(fig. 52) presents a deep groove, the edges of which are serrated for articulation 
with the pterygoid process of the sphenoid. At the lower part of this border is 
seen a pyramidal process .of bone, the ple.ryyoid process or tulrerosity of the palate, 
which is received into the angular interval between the two pterygoid plates of 
tho sphenoid at their inferior extremity. This process presents at its back part 
three grooves, a median and two lateral ones. The former is smooth, and forms 
part of the pterygoid fossa, affording attachment to the Internal pterygoid muscle ; 
whilst the lateral grooves are rough and uneven, for articulation with the anterior 
border of each pterygoid plate. A few fibres of the External pterygoid muscle and 
of the Superior constrictor also arise from the tuberosity of the palate bone. The base 
of this process, continuous with the horizontal portion of the bone, presents the aper¬ 
tures of the accessory descending palatine canals; whilst its outer surface is rough 
for- articulation with the inner surface of the body of the superior maxillary bone. 

Tho superior border of the vertical plate presents two well-marked pr ocesses 
separated by an intervening notch or foramen. The anterior, or larger, is called 
the orbital process ; the posterior, the sphenoidal. 

The Orbital Process, directed upwards and outwards, is placed on a higher 
level than the sphenoidal. It presents five surfaces, which enclose a hollow cellu¬ 
lar cavity, arrd is connected to tho perpendicular plate by a narrow constricted 
neck. Of these five surfaces, 
three are articular, two non- 
articular, or free surfaces. Tho 
three articular are the anterior 
or maxillary surface, which is 
dissected forwards, outwards, and 
downwards, is of an oblong form, 
arrd rough for articulation with 
the superior maxillary bone. 

The posterior or sphenoidal 
surface is directed backwards, 
upwards, and inwards. It 
ordinarily presents a small open 
cell, which communicates with 
the sphenoidal sinus, and tho 
margins of which are serrated 
for articulation with the vertical 
part of the sphenoidal turbinated 
bone. The internal or ethmoidal 
surface is directed inwards, up¬ 
wards, and forwards, and articu¬ 
lates with the lateral mass of the 
ethmoid bone. In some cases, the cellular cavity above mentioned opens on 
this surface of the lione; it then communicates with the posterior ethmoidal cells. 
More rarely it opens on both surfaces, and then communicates both with the 
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posterior ethmoidal cells, and thc_ sphenoidal sinus. The non-artieular or free sur¬ 
faces are the superior or orbital, directed upwards and outwards, of triangular form, 
concave, smooth, and forming the back part of the floor of the orbit, juid the ex¬ 
ternal or zygomatic surface, directed outwards, backwards, and downwards, of an 
oblong form, smooth, lying in the spheno-maxillary fossa, and looking into the 
zygomatic fossa. The latter surface iff separated from the orbital by a smooth 
rounded border, which enters into the formation of the sphenomaxillary fissure. 

The Sp/ienoidal Process of the palate bone is a thin compressed plate, much 
smaller than the orbital, and directed upwards and inwards. It presents three 
surfaces and two borders. The superior surface, the smallest of the three, articu¬ 
lates with the horizontal part of the sphenoidal turbinated bone; it presents a 
groove which contributes to tho formation of the pterygo-palatine canal. The 
iuternal surface is concave, and forms part of the outer wall of the nasal fossa.' The 
external sui-face is divided into an articular and a noil-articular portion ; the 
former is rough for articulation with the inner surface of the pterygoid process of 
the sphenoid ; the latter is smooth, and forms part of the sphenomaxillary fossa. The 
anterior border forms the posterior boundary of the spheno-palatiue foramen. The 
posterior border, serrated at the ex)>euse of the outer table, articulates with the 
inner surface of the pterygoid process. 

The orbital and sphenoidal processes are separated from one another by a deep 
notch, which is converted into a foramen, the sphcno-palatine, by articulation wit h 
the sphenoidal turbinated bone. Sometimes the two processes are united above, 
and form between them a complete foramen, or the notch is crossed by one or 
more spicube of bone, so as to form two or more foramina. In the articulated 
skull, this foramen opens into the back part, of tlie outer wall of the superior 
meatus, and transmits the spheno-palatine vessels and nerves. 

iJevelopmeut. From a single centre, which makes its appearance at the angle of 
junction of the two plates of the bone. From this point ossification spreads in- 
wai-ds to the horizontal plate, downwards into the tuberosity, and upwards into 
tho vertical plate. In the foetus, the horizontal plate is much longer than the 
vertical; and even after it is fully ossified, the whole bone is at first remarkable for 
its shortness. 

Articulations. With six liones : the sphenoid, ethmoid, superior maxillary, in¬ 
ferior turbinated, vomer, and opposite palate. 

Attachment of Muscles. The Tensor painti, Azygos uvulae, Internal and External 
pterygoid, and Superior constrictor of the pharynx. 

The Inferior Turbinated Bones. - 

The Inferior Turbinated Bones are situated one on each side of the outer wall 
of the nasal fossa). Each consists of a layer of thin spongy bone, curled upon 
itself like a scroll, hence its name ‘turbinated and extends horizontally along the 
outer wall of the nasal fossa, immediately below the orifice of the antrum. •* Each 
bone presents two surfaces, two liordei-s, and two extremities. 1 

The internal surface (fig. 53) is convex, perforated by numerous apertures, and 
traversed by longitudinal grooves and canals for the lodgment of arteries and 
• veins. In the recent state it is covered by the lining membrane of the nose. 
The external surface is concave (fig. 54), and forms part of the inferior meatus. 
Its upper border is thin, - irregular, and connected to various bones along the 
outer wall of the nose. It may bo divided into three portions; of these, the 
anterior articulates with the inferior turbinated ci-est of the sujierior maxillary 
bone ; the posterior with the inferior turbinated crest of the palate bone; the 
middle portion of the superior border presents three well-marked processes, which 
vary much in their size and form. Of these the anterior and smallest is situated 
at the junction of the anterior fourth with the posterior three-fourths of the bone ; 

is small and pointed, and is called the lachrymal process, for it articulates with 
the anterior inferior angle of the lachrymal bone, and by its margins, with the 
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groove on the back of the nasal process of the superior maxillary, and thus assists 
in forming the lachrymal canal. At the junction of the two middle fourths of the 
bone, but encroaching on its posterior fourth, a broad thin plate, the ethmoidal 
process, ascends to join the unciform 
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process of the ethmoid : from the 
lower border of this process a thin 
lamina of bone curves downwards 
and outwards, hooking ovc!r the 
lower edge of the orifice of the 
antrum, which it narrows below; 
it is called the maxillary process, 
and fixes the bone firmly on to 
the outer wall of the nasal fossa. 

The inferior border is free, thick 
and cellular in structure, more 
especially in the middle of the 
bone. Both extremities are more or less 
is held so that its outer concave surface 
the holder), and its superior border, from 
which the lachrymal and ethmoidal 
processes project, upwards, the lachrymal 
process will be directed to the side to 
which the bone I>elongs.* 

Development. By a single centre, which 
makes its appearance about the middle of 
foetal life. 

Articulations. "With four bones: one 
of the cranium, the ethmoid, and three 
of the face, the superior maxillary, lachrymal, and palate. 

No muscles are attached to this bone. 


Eight Inferior Turbinated Bone. 
Internal Surface. 



narrow and pointed, 
is directed backwards 


If the bone 
(i.e. towards 


54.—Right Inferior Turbinated Bone. 
Outer Surface. 



Tiie Vomer. 

The Vomer is a single bone, situated vertically at the back part of the nasal 
fossre, forming part of the septum of the nose. It is thin, somewhat like a 
ploughshare in form ; but it varies in different individuals, being frequently bent 
to one or the other side; it 
px-esents for examination two 
surfaces and four ' borders- 
Tlio lateral surfaces are 
smooth, marked by small 
furrows for the lodgment of 
blood-vessels, and by a groove 
on each side, sometimes a 
canal, the miso-palatine, which 
runs obliquely downwards and 
forwards to the intermaxillary 
suture between the two ante 
rior palatine canals; it trans¬ 
mits the naso-palatine nerve. 

Ths superior border, the 
thickest, presents a deep groove, bounded on each side by a horizontal projecting 
ala of bone : the groove receives the rostrum of the sphenoid, whilst the alae are 
overlapped and retained by laminae (the vaginal processes) which project from the 
under surface of the body of the sphenoid at the base of the pterygoid processes. 

* If the lachrymal process is broken off, as is often the case, the side to which the bone 
belongs may be known by recollecting that the maxillary process is nearer the back than the 
front of the bone. 
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At the front of the groove a fissure is left for the transmission of blood-vessels to 
the substance of the bone. The inferior border, the longest, is broad and uneven 
in front, where it articulates with the two .superior maxillary bones; thin and 
sharp behind, where it joins with the palate bones. The upper half of the anterior 
border usually consists of two laminae of bone, between which is received the per¬ 
pendicular plate of the ethmoid, the lower half consisting of a single rough edge, 
also occasionally channelled, which is united to the triangular cartilage of the 
nose. The posterior border is free, concave, and separates the nasal fossa) behind. 
It is thick and bifid above, thin below. 

Development. The vomer at an early period consists of two lamina) separated 
by a very considerable interval, and enclosing between them a plate of cartilage 
which is prolonged forwards to form the remainder of the septum. Ossification 
commences in it at about the same period as in the vertebra) (the coalescence of 
the laminae taking place from behind forwards), but is not complete until after 
puberty. 

Articulations. With six bones : two of the cranium, the sphenoid and ethmoid; 
and four of the face, the two superior maxillary and the two palate bones, and with 
the cartilage of the septum. 

The vomer has no muscles attached to it. 

The Inferior Maxtllary Bone. 

The Inferior Maxillary Bone, the largest and strongest bone of the face, serves 
for the reception of the lower teeth. It consists of a curved horizontal por tion, 
the body, and two perpendicular portions, the rami, which join the back part of 
the body nearly at r ight angles. 

The Horizontal portion, or l»ody (fig. 56), is convex in its general outline, and 
curved somewhat like a horse-shoe. It presents for examination two surfaces 


56.—Inferior Maxillary Bono. Outer Surface. Side View.' 



and two borders. The external surface is convex from side to side, concave from 
above downwards. In the median line is a vertical ridge, the symphysis, which 
extends from the upper to the lower border of the bone, and indicates the point of 
junction of the two pieces of which the bone is composed at an early period of 
life. The lower part of the ridge terminates in a prominent triangular eminence, 
the mental process. On either side of the symphysis, just below the roots of the 
incisor teeth, is a depression, the incisive fossa, for the attachment of the Levator 
menti (or Levator labii inferioris); and still more externally, a foramen, the 
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mental foramen, for the passage of the mental nerve and artery. This foramen is 
placed just below the root of the second bicuspid tooth. Running outwards from 
the base of the mental process on each side, is a well-marked ridge, the external 
oblique line. The ridge is at first nearly horizontal, but afterwards inclines up¬ 
wards and backwards, and is continuous with the anterior border of the ramus; 
it affords attachment to the Depressor labii inferioris and Depressor anguli oris; 
below it the Platysma myoides is inserted. 

The internal surface (fig. 57) is concave from side to side, convex from above 
downwards. In the middle line is an indistinct linear depression, corresponding 
to the symphysis externally ; on either side of this depression, just below its centre, 
are four prominent tubercles, placed in pairs, two above and two below ; they are 
called the genial tubercles, and afford attachment, the upper pair to the Genio- 
hyoglossi muscles, the lower pair to the Gcnio-hyoidei muscles. Sometimes the 
tubercles on each side are blended into one, or they all unite into an irregular 
eminence of bone, or nothing but an irregularity may lie seen on the surface of 
the Ikmk! at (this part. Op either side of the genial tubercles is an oval depression, 
the sublingual fossa, for lodging the sublingual gland; and beneath the fossa, a 


57.—Inferior Maxillary Bone. Inner Surface. Side View. 



rough depression on each side, which gives attachment to the anterior belly of the 
Digastric muscle. At the hack part of the sublingual fossa, the internal oblique 
line (mylo-hyoidean) commences ; it is at first faintly marked, but becomes more 
distinct as it passes upwards and outwards, and is especially prominent opposite the 
last two molar teeth ; it affords attachment throughout its whole extent to the Mylo¬ 
hyoid muscle: the Superior constrictor of the pharynx with the pterygo-maxillary 
ligament, being attached alwve its posterior extremity, nearer the alveolar margin. 
The portion of bone above this ridge is smooth, and covered by the mucous membrane 
of the mouth ; whilst that below it presents an oblong depression, the submaxillary 
fossa, wider l>ehind than in front, for the lodgment of the submaxillary gland. 
The external oblique line and the internal or mylo-hyoidean line divide the body 
of the bone into a superior or alveolar, and an inferior or basilar portion. 

The superior or alveolar border is wider, and its margins thicker behind than in 
front. It is hollowed into numerous cavities, for the reception of the teeth; these 
cavitiAs are sixteen in number, and vary in depth and size according to the teeth 
which they contain. To its outer side, the Buccinator muscle is attached as far 
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forward as the first molar tooth. The inferior border is rounded, longer than the 
superior, and thicker in front than behind; it presents a shallow groove, just 
where the body joins the ramus, over which the facial artery turns. 

The Perpetidicular Portions, or Iiami, are of a quadrilateral form. Each 
presents for Examination two surfaces, four borders, and two processes. The 
external surface is flat, marked with ridges, and gives attachment throughout 
nearly the whole of its extent to the Masse ter muscle. The internal surface, 
presents about its centre the oblique aperture of the inferior dental canal, for the 
passage of the inferior dental vessels and nerve. The margin of this opening 
is irregular; it presents in front a prominent ridge, surmounted by a sharp'spine, 
which gives attachment to the internal lateral ligament of the lower jaw; and at 
its lower and lack part a notch leading to a groove, the mylo-liyoidean, which 
runs obliquely downwards to the back part of the submaxillary fossa; and lodges 
the mylo-hyoid vessels and nerve : behind the groove is a rough surface, for the 
insertion of the Internal pterygoid muscle. The inferior dental canal runs 
obliquely downwards and forwards in the substance of tlya ramus, and then hori¬ 
zon billy forwards in the ln>dy; it is here placed under the alveoli, with which it 
communicates by small openings. On arriving at the incisor teeth, it turns back 
to communicate with the mental foramen, giving off two small canals, which run 
forward, to Iks lost in the cancellous tissue of the bone beneath the incisor teeth, 
This canal, in the posterior two-thirds of the bone, is situated nearer the internal 
surface of the jaw; ami ill the anterior third, nearer its external surface. Its walls 
are. composed of compact tissue at either extremity, and of cancellous in the centre. 
It contains the inferior dental vessels and nerve, from which branches are dis¬ 
tributed to the teeth through small apertures at the buses of the alveoli. The upper 
harder of the ramus is thin, and presents two processes, separated by a deep 
concavity, the sigmoid notch. Of these processes, the anterior is the coronoid, 
the posterior the condyloid.. 

The Coronoid Process is a thin, flattened, triangular eminence of bone, which 
varies in shape and size in different subjects, and serves chiefly for the attach¬ 
ment of the Temporal muscle. Its external surface, is smooth, and affords 
attachment to the Masseter and Temporal muscles. Its internal surface, gives 
attachment to the Temporal muscle, and presents the commencement of a longitu¬ 
dinal ridge, which is continued to the posterior part of the alveolar process. On 
the outer side of this ridge is a deep groove, continued below on the outer side of 
t he alveolar process; this ridge and part of the groove afford attachment, above, 
to the Temporal; below, to the Buccinator muscle. 

The Condyloid Process, shorter but thicker than the coronoid, consists of two 
portions : the condyle, and the constricted portion which supports the condyle, the 
neck. The condyle is of an oblong form, its long axis being transverse, and set 
obliquely on the neck in such a manner that its outer end is a little more forward 
and a little higher than its inner. It is convex from before backwards, and from 
side to side, the articular surface extending further on the posterior than on the 
anterior surface. The neck of the condyle is flattened from before backwards, 
and strengthened by ridges which descend from the fore part and sides of tho 
condyle. Its lateral margins are narrow, and present externally a tubercle for 
the external lateral ligament. Its posterior surface is convex; its anterior is 
hollowed out on its inner side by a depression (the pterygoid fossa) for the attach¬ 
ment of the External pterygoid. 

The lower border of tho ramus is thick, straight, and continuous with the body 
of the hone. At its junction with the posterior border is the angle of the jaw, 
which is either inverted or everted, and marked by rough oblique ridges on each 
side for the attachment of the Masseter externally, and the Internal pterygoid 
internally; the stylo-maxillary ligament is attached to the bone between these 
muscles. The anterior border is thin above, thioker below, and continuous with 
the external oblique line. Tho posterior border is thick, smooth, rounded, and 
covered by the parotid gland. 
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The Sigmoid Notch, separating the two processes, is a deep semilunar depression, 
crossed by the masseteric artery and nerve. 

Development. This bone is formed at such an early period of life, before, indeed, 
any other bone except the clavicle, that it has been fomid impossible at present to 
determine its earliest condition. It appears probable, however, that it is developed 
by two centres, one for each lateral half, the two segments meeting at the symphy¬ 
sis, where they become united. Additional centres have also been described for the 
coronoid process, the condyle, the angle, and tlxo thin plate of bone which forms 
the inner side of the alveolus. 

Chances produced in the Lower Jaw by Age. 

The changes which the Lower Jaw undergoes after birth, relate — i. To the alterations 
effected in the body of the bone by the first and second dentitions, the loss of the teeth in 
the aged, and the subsequent absorption of the alveoli. 2. To the size and situation of the 
dental canal; and, 3. To the angle at which the ramus joins with the body. 

At, Birth (fig. 58), the bone consists of two lateral halves, united by fibre-cartilaginous 
tissue, in which one or two osseous nuclei are generally found.. The body is a mere shell of 
bone, containing the sockets of the two incisor, the canine, and the two temporary molar 
teeth, imperfectly partitioned from one another. The dental canal is of large size, and 
runs near the lower border of the hone, the mental foramen opening beneath the socket of 
the first molar. The angle is obtuse, from the jaws not being as vet separated by the 
eruption of the teeth. 

After Birth (tig. 59), the two segments of the hone become joined at the symphysis, from 
below upwards, in the first year ; but a truce of separation may he visible in the beginning 
of the second year, near the alveolar margin. The body becomes elongated in its whole 
length, hut more especially behind the mental foramen, to provide space for the three 
additional teeth developed in this part. The depth of the body becomes greater, owing to 
increased growth of the alveolar part, to alibi'd room for the fangs of the teeth, and by 
thickening of the subdental portion which enables the jaw to withstand the powerful action 
of the masticatory muscles; hut the alveolar portion is flic deeper of the two, and, conse¬ 
quently, the chief part of the body lies above the oblique line. The dental canal, after the 
second dentition, is situated just above the level of the mylo-hyoid ridge; and the mental 
foramen occupies the position usual to it in the adult. The angle becomes less obtuse, 
owing to the separation of the jaws by the teeth. 

In the adult (tig. 60), the alveolar and basilar portions of the body are usually of equal 
depth. The mental foramen opens midway between the upper and lower border of the 
bone, and the dental canal runs nearly parallel with the mylo-hyoid line. The ramus is 
almost vertical iu direction, and joins the body nearly at right angles. 

In old age (fig. 61), the bone becomes greatly reduced in size; for, with the loss of the 
teeth, the alveolar process is absorbed, and the basilar part of the bone alone remains; 
consequently, the chief part of the bone is below the oblique line. The dental canal, with 
the mental foramen opening from it, is close to the alveolar border. The rami are oblique 
in direction, and the angle obtuse. 

Articulation. Willi the glenoid fossae of the two temporal hones. 

Attachment of Muscles. To its external surface, commencing at the symphysis, 
and proceeding backwards; Levator menti, Depressor labii inferioris, Depressor 
anguli oris, Platysma myoides, Buccinator, Masscter: a portion of the Orbicu¬ 
laris oris (Accessorii Orbicularis inferioros) is also attached to this surface. To its 
internal surface, commencing at the same point: Oenio-hyo-glossus, Genio- 
hyoideus, Mylo-hyoidetis, Digastric, Superior constrictor, Temooral, Internal ptery¬ 
goid, External pterygoid. 


THE SUTURES. 

The hones of the cranium and face are connected to each other by means of 
Sutures. The sutures are rows of dentated processes of bone projecting from the 
edge of either bone, and locking into each other : the dentations, however, are 
confined to the external table, the edges of the internal table lying merely in ap¬ 
position. The Cranial Sutures may be divided into three sets: 1. Those at the 
vertex of the skull. 2. Those at the side of the skull. 3. Those at the base. 

The sutures at the vertex of the skull are three : the sagittal, coronal, and 
lambdoid. 

The Sagittal Suture ( interparietal) is formed by the junction of the two parietal 
hones, and extends from the middle of the frontal bone, backwards to the superior 
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angle of the occipital. In childhood and occasionally in the adult, when the two 
halves of the frontal bone are not united, it is continued forwards to the root of the 
nose. This suture sometimes presents, near its posterior extremity, the parietal 
foramen on each side ; and in front, where it joins the coronal suture, a space is 
occasionally left, which encloses a large Wormian bone. 

The Coronal Suture ( fronto-parietal ) extends transversely across the vertex of 
the skull, and connects the frontal with the parietal bones. It commences at the 
extremity of the great wing of the sphenoid on one side, and terminates at the 
same point on the opposite side. The dentations of this suture are more marked at 
the sides than at the summit, and are so constructed that the frontal rests on the 
parietal above, whilst laterally the frontal supports the parietal. 

The Lambdoid Suture ( occipito-parietal ), so called from its resemblance to the 
Greek letter A, connects tho occipital with the parietal bones. It commences on 
each side at the mastoid portion of the temporal bone, and inclines upwards to the 
end of the sagittal suture. The dentations of this suture are very deep and dis¬ 
tinct, and arfe often interrupted by several small Wormian bones. 

The sutures at the side of the skull are also three in number : the spheno-parietal, 
squarno-jrarietal, and masto-parietal. They are subdivisions of a single suture, 
formed between the lower border of the parietal, and the temporal and sphenoid 
bones, and which extends from the lower end of the lambdoid suture behind, to the 
lower end of the coronal suture iu front. 

The Spheno-parietal is very short; it is formed by the tip of the great wing of 
the sphenoid, which overlaps tho anterior inferior angle of the parietal bone. 

The Squamo-parietal, or squamous suture, is arched. It is formed by the 
squamous portion of the temporal bone overlapping the middle division of the lower 
border of the parietal. 

The Masto-parietal is a short suture, deeply dentated, formed by the posterior 
inferior angle of the parietal, and the superior border of the mastoid portion of the 
temporal. 

The sutures at the base of the skull are, the basilar in the centre, and on each 
side, the petro-oceipital, the nnisto-occipital, the petio-sphenoidal, and the squamo- 
sphenoidai. 

The Basilar Suture is formed by the junction of the basilar surface of the occipital 
bone with the posterior surface of the body of the sphenoid. At an early period of 
life, a thin plate of cartilage exists between these bones; but in the adult they 
become fused into one. Between the outer extremity of the basilar suture, and the 
termination of the lambdoid, an irregular suture exists, which is subdivided into 
two portions. The inner portion, formed by the union of the petrous part of the 
temporal with the occipital bone, is termed the pctro-occipital. The outer portion, 
formed by the junction of the mastoid part of the temporal with the occipital, is 
called the masto occipital. Between the bones forming the pctro-occipital suture, 
a thin plate of cartilage exists ; in the masto-occipital is occasionally found the 
opening of the mastoid foramen. Between the outer extremity of the basilar 
suture and the spheno-parietal, an irregular suture may be seen, formed by the 
union of the sphenoid with the temporal bone. The inner and smaller portion of 
this suture is termed the priro-spkenoidal; it is formed l>etween the petrous portion 
of the temporal and the great wing of the sphenoid; the outer portion, of greater 
length, and arched, is formed between the squamous portion of the temporal and 
the great wing of the sphenoid : it is called the squamo-sphenoidal. 

The cranial bones are connected with those of the face, and the facial bones with 
each other, by numerous sutures, which, though distinctly marked, have received 
no special names. The only lemaining suture deserving especial consideration, is 
the transverse. This extends across the upper part of the face, and is formed by 
the junction of the frontal with the facial bones : it extends from the external 
angular process of one side, to the same point on the opposite side, and connects the 
frontal with the malar, the sphenoid, the ethmoid, the lachrymal, the superior 
maxillary, and the nasal hopes on each side. 
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The sutures remain separate for a considerable period after the complete forma¬ 
tion of the skull. It is probable that they serve the purpose of permitting the 
growth of the bones at their margins; while their peculiar formation, together with 
the interposition of the sutural ligament between the bones forming them, prevents 
the dispersion of blows or jars received upon the skull. Dr. Humphry remarks, 
* that, as a general rule, the sutures are first obliterated at the parts m which the 
ossification of the skull was last completed, viz. in the neighbourhood of the 
fontanelles; and the cranial bones seem in this respect to observe a similar law to 
that which regulates the union of the epiphyses to the shafts of the long bones.’ 
The same author remarks that the time of their disappearance is extremely variable : 
they are sometimes found well marked in skulls edentulous with age, while in 
others which have only just reached maturity they can hardly be traced. 

THE SKULL. 

The Skull, formed by the union of the several crania^ and facial bones already 
described, when considered as a whole, is divisible into five regions : a superior 
region or vertex, an inferior region or base, two lateral regions, and an anterior 
region, tho face. 

Vertex of the Skull. 

The Superior Region, or Vertex, presents two surfaces, an external and an 
internal. 

The External Surface is bounded, in front, by the nasal eminences and super¬ 
ciliary ridges; behind, by the occipital protuberance and superior curved lines of 
the occipital bone ; laterally, by an imaginary line extending from the outer end of 
the superior curved line, along the temporal ridge, to the external angular process 
of the frontal. This surface includes the vertical portion of the frontal, the greater 
part of the parietal, and the superior third of the occipital bone; it is smooth, 
convex, of an elongated oval form, crossed transversely by the coronal suture, and 
from before backwards by the sagittal, which terminates behind in the lambdoid. 
From before backwards may be seen the frontal eminences and remains of the suture 
connecting the two lateral halves of the frontal bone; on each side of the sagittal 
suture are the parietal foramen and par ietal eminence, and still more posteriorly the 
smooth convex surface of the occipital bone. 

The Internal Surface is concave, presents eminences and depressions for the 
convolutions of the cerebrum, and numerous furrows for the lodgment of branches 
of the meningeal arteries. Along the middle line of this surface is a longitudinal 
groove, narrow in front, where it terminates in the frontal crest, but broader behind; 
where it lodges the superior longitudinal sinus, and by its margin affords attachment 
to the falx cerebri. On either side of it are several depressions for the Pacchionian 
bodies, and at its back part, the internal openings of the parietal foramina. This 
surface is crossed, in front, by the coronal suture; from before backwards, by the 
sagittal; behind, by the lambdoid. 

Base of the Skull. 

The Inferior Region, or Base of the Skull, presents two surfaces, an internal or 
cerebral, and an external or basilar. 

The Internal or Cerebral Surface, (fig. 62) presents three fossae, on each side, 
called the anterior, middle, and posterior fossze of the cranium. 

The Anterior Fossa is formed by the orbital plafe of the frontal, the cribriform 
plate of the ethmoid, the ethmoidal spine and lesser wing of the sphenoid. It is 
the most elevated of the three fossae, convex externally where it corresponds to 
the roof of the orbit, concave in the median line in the situation of the cribriform 
plate of the ethmoid. It is traversed by three sutures, the ethmoido-frontal, ethmo- 
sphenoidal, and fronto-sphenoidal ; and lodges the anterior lobe of the cerebrum. 
It presents, in the median line, from before backwards, the commencement of the 
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groove for the superior longitudinal sinus, and the crest for the attachment of the falx 
cerebri ; the foramen caecum, an aperture formed by the frontal bone and the crista 
g&lli of the ethmoid, which, if pervious, transmits a small vein from the nose to the 
superior longitudinal sinus; behind the foramen caecum, the crista galli, the posterior 
margin of which affords attachment to the falx cerebri ; on either side of the crista 
galli, the olfactory groove, which supports the bulb of the olfactory nerve, and is 
perforated by three rows of orifices for its filaments, and in front by a slit-like 


62.—Base of the Skull. Inner or Cerebral Surface. 
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opening, for the nasal branch of the ophthalmic nerve. On the outer side of each 
olfactory groove are the internal openings of the anterior and posterior ethmoidal 
foramina; the former, situated about the middle of the outer margin of the olfac¬ 
tory groove, transmits the anterior ethmoidal artery and the nasal nerve, which 
runs in a depression along the surface of the ethmoid, to the slit-like opening above 
mentioned; whilst the posterior ethmoidal foramen opens at the back part of this 
margin under cover of the projecting lamina of the sphenoid, and transmits the 
posterior ethmoidal artery and vein to the posterior ethmoidal cells. Further back 
in the middle line is the ethmoidal spine, bounded behind by an elevated ridge, 
separating two longitudinal grooves which support the olfactory nerves. The ante¬ 
rior fossa presents, latei-ally, eminences and depressions for the convolutions of the 
brain, and grooves for the lodgment of the anterior meningeal arteries. 

The Middle Fossa, somewhat deeper than the preceding, is narrow in the middle 
and becomes wider as it expands laterally. It is bounded in front by the posterior 
margin of the lesser wing of the sphenoid, the anterior clinoid process, and the 
anterior margin of the optic groove; behind, by the upjjer border of the petrous 
portion of Che temporal, and basilar suture; externally, by the squamous portion 
of the temporal, and anterior inferior angle of the parietal bone, and is separated 
from its fellow by the sella Turcica. It is traversed by four sutures, the squamous, 
spheno-parietal, spheno-temporal, and petro-splienoidal. 

In the middle line, from before backwards, is the optic groove, which siipports 
the optic commissure, and terminates on each side in the optic foramen, for the 
passage of the optic nerve and ophthalmic artery; behind the optic groove is the 
olivary process, and laterally the anterior clinoid processes, to which are attached 
the folds of the dura mater, which form the cavernous sinuses. Separating the 
middle fossae is the sella Turcica, a deep depression, which lodges the pituitary 
gland, bounded in front by a small eminence on either side, the middle clinoid 
process, and behind by a broad square plate of bone, surmounted at each suporior 
angle by a tubercle, the posterior clinoid process ; beneath the latter process is a 
groove, for the sixth nerve. On each side of the sella Turcica is the cavernous 
groove; it is broad, shallow, and cuived somewhat like the italic letter f; it 
commences behind at the foramen lacenun medium, and terminates on the inner 
side of the anterior clinoid process. This groove lodges the cavernous sinus, the 
internal carotid artery, and the nerves of the orbit. The sidt s of the middle 
fossa are of considerable depth; they present eminences and depressions for the 
middle lobes of the brain, and grooves for the branches of the middle meningeal 
artery; the latter commence on the ' outer side of the foramen spinosum, and 
consist of two large branches, an anterior and a posterior; the former passing 
upwards and forwards to the anterior inferior angle of the parietal bone, the 
latter passing upwards and backwards. Tho following foramina may also be seen 
from before backwards. Most anteriorly is the foramen lacerum anterius, or 
sphenoidal fissur% formed above “by the lesser wing of the sphenoid; below, by 
the greater wing; internally, by the body of the sphenoid ; and completed exter¬ 
nally by the orbital plate of the frontal bone. It transmits the third, fourth, the 
three branches of the ophthalmic division of the fifth, the sixth nerve, and the 
ophthalmic vein. Behiud the inner extremity of the sphenoidal fissure is the 
foramen rotundum, for the passage of the second division of the fifth or superior 
maxillary nerve; still more posteriorly is seen a small orifice, the foramen 
Vesalii, an opening, situated between the foramen rotundum and ovale, a little 
internal to both; it varies in size in different individuals, and is often absent; 
when present, it transmits a small vein. It opens below in the pterygoid fossa, 
just at the outer side of the scaphoid depression. Behind and external to the 
latter opening is the foramen ovale, which transmits the third division of the fifth 
or inferior maxillary nerve, the small meningeal artery, and the small petrosal 
nerve. On the outer side of the foramen ovale is the foramen spinosum, for the 
passage of the middle meningeal artery; and on the inner side of the foramen 
ovale, the foramen lacerum medium. The lower part of this apertufre is filled up 
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with cartilage in the recent state. The Vidian nerve pierces this cartilage. On the 
anterior surface of the petrous portion of the temporal hone is seen, from without 
inwards, the eminence caused by the projection of the superior semicircular canal, 
the groove leading to the hiatus Fallopii, for the transmission of the petrosal branch 
of the Vidian nerve ; beneath it, the smaller groove, for the passage of the smaller 
petrosal nerve; and, near the apex of the bone, the depression for the Casserian 
ganglion, and the orifice of the carotid canal, for the passage of the internal carotid 
artery and carotid plexus of nerves. 

The Posterior Fossa, deeply concave, is the largest of the three, and situated 
on a .lower level than either of the preceding. It is formed by the occipital, the 
petrous and mastoid portions of the temporal, and the posterior inferior angle of 
the parietal bone ; is crossed by three sutures, the petro-oocipital, piasto-occipital, 
and masto-parietal; and lodges the cerebtllum, pons Varolii, and medulla oblon¬ 
gata. It is separated from the middle fossa in the• median line by the basilar 
suture, and on each side by the superior border of the petrous portion of the 
temporal bone. This border serves for the attachment of the tentorium celtbelli, 
is grooved externally for the superior petrosal sinus, and at its inner extremity pre¬ 
sents a notch, upon which rests the fifth nerve. The circumference of the fossa is 
Intunded posteriorly by the grooves for the lateral sinuses. In the centre of this 
f< ssa is the foramen magnum, bounded on either side by a rough tubercle, which 
gives attachment to the odontoid ligaments ; and a little above these are seen 
the internal openings of the anterior condyloid foramina. In front of the foramen 
magnum is the basilar process, grooved for the support of the medulla oblongata 
and pons Varolii, and articulating on each side with the petrous portion of the 
temporal bone, forming the petro-occipital suture, the anterior half of which is 
grooved for the inferior petrosal sinus, the posterior half being encroached upon by 
the foramen lacerum posterius, or jugular foramen. This foramen presents three 
compartments; through the anterior the inferior petrosal sinus passes, through 
the posterior the lateral sinus and some meningeal arteries, and through the 
middle the eighth pair of nerves. Above the jugular foramen is the internal 
auditory meatus, for the facial and auditory nerves and auditory artery; behind 
and external to this is the slit-like opening leading into the aqumductus vestibuli; 
whilst between the two latter, and near the superior border of the petrous por¬ 
tion, is a small triangular depression which lodges a process of the dura mater, 
and occasionally transmits a small vein into the substance of the bone. Behind 
the foramen maguum are the inferior occipital foss®, which lodge the hemispheres 
of the cerebellum, separated from one another by the internal occipital crest, 
which serves for the attachment of the falx cerebelli, and lodges the occipital 
sinuses. The posterior fossa* are surmounted, above, by the deep transverse 
grooves for the lodgment of the lateral sinuses. These channels, in their 
passage outwards, groove the occipital bone, the posterior inferior angle of the 
parietal, the mastoid portion of the temporal, and the occipital just behind the 
jugular foramen, at the back part of which they terminate. Where this sinus 
grooves the mastoid part of the temporal bone, the orifice of the mastoid foramen 
may be seen: and, just previous to its termination, it has opening into it the 
posterior condyloid foramen. Neither foramen is constant. 

The /Cxtemal Surf aw, of the Base of the Skull (fig. 63) is extremely irregular. 
It is bounded in front by the incisor teeth in the upper jaws; behind, by the 
superior curved lines of the occipital bone; and laterally by the alveolar arch, the 
lower border of tho malar bone, the zygoma, and an imaginary line, extending 
from the zygoma to tho mastoid process and extremity of the superior curved line 
of the occiput. It is formed by the palate processes of the superior maxillary and 
palate bones, the vomer, the pterygoid processes, under surface of the great wing, 
spinous processes and part of the body of the sphenoid, the under surface of the 
squamous, mastoid, and petrous portions of the temporal, and the under surface of 
the occipital bone. The*anterior part of jthe base of the skull is raised above the 
level of the it st of this surface (when the skull is turned over for the purpose of 
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examination), surrounded by the alveolar process, which is thicker behind than in 
front, and excavated by sixteen depressions for lodging the teeth of the upper 

63.—Base of the Skull, External Surface. 
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ja.v; the cavities varying in depth and size according to the teeth they contain. 
Immediately behind the incisor teeth is the anterior palatine fossa. At the bottom 
of this fossa may usually be seen four apertures, two placed laterally, which open 
above, one in the floor of each nostril, and transmit the posterior palatine vessels, 
and two in the median line of the intermaxillary suture, one in front of the other, 
the anterior transmitting the left, and the posterior (the larger) the right naso¬ 
palatine nerve. These two latter canals are sometimes wanting, or they may 
join to form a single one, or one of them may open into one of the lateral canals 
above referred to. The palatine vault is concave, uneven, perforated by numerous 
foramina, marked by depressions for the palatal glands, and crossed by a crucial 
•suture, formed by the junction of the four bones of which it is composed. One or 
I.mid small foramina, in the alveolar margin behind the incisor teeth, occasionally 
seen in the adult, almost constant in young subjects, are called the incisive 
foramina ; they transmit nerves and vessels to the incisor teeth. At each pos¬ 
terior angle of the hard palate is the posterior palatine foramen, for the transmission 
of the posterior palatine vessels and descending palatine nerves, and running 
for wards and inwards from it a groove, which lodges the same vessels and nerve. 
Behind the posterior palatine for amen is the tuberosity of the palate bone, perforated 
by one or more accessory posterior palatine canals, and marked by the commence¬ 
ment of a ridge, which runs transversely inwards, and serves for the attachment of 
the tendinous expansion of the Tensor palati muscle. Projecting backwards fr om 
the centre of the posterior border of the hard palate is the posterior nasal spine, 
for the attachment of tho Azygos uvular. Behind and above the hard palate is the 
posterior aperture of the narcs, divided into two parts by the vomer, bounded 
above by the body of the sphenoid, below by the horizontal plate of the palate 
bone, and laterally by the pterygoid processes of the sphenoid. Each aperture 
measures about an inch in the vertical, and half an inch in the transverse direc¬ 
tion. At the base of the vomer may bo seen the expanded alar of this bone, 
receiving between them the rostrum of the sphenoid. Near tho lateral margins 
of the vomer, at the root of the pterygoid processes, aits the pterygo-palatine 
canals. The pterygoid process, which bounds the posterior nares on each side, 
presents near its base the pterygoid or Vidian canal, for the Vidian nerve and 
artery. Each process consists of two plates, which bifurcate at the extremity to 
receive the tuberosity of tho palate bone, and are separated behind by tbe pterygoid 
fossa, which lodges the Internal pterygoid muscle. The internal plate is long and 
narrow, presenting on the outer side of its base the scaphoid fossa, for the origin 
of the Tensor palati muscle, and at its extremity the hamular process, around which 
the tendon of this muscle turns. Tho external pterygoid plate is broad, forms the 
inner boundary of the zygomatic fossa, and affords attachment, by its outer surface, 
to the External pterygoid muscle. 

Behind tire nasal fossie in the middle line is the basilar surface of the occipital 
hone, presenting in its centre the pharyngeal spine for the attachment of the 
Superior constrictor muscle of tho pharynx, with depressions on each side for the 
insertion of the llectus capitis anticus major and minor. At the base of the external 
pterygoid plate is the foramen ovale ; behind this, tho foramen spinosum, and the' 
prominent spinous process of the sphenoid, which gives attachment to the internal 
lateral ligament of the lower jaw and the Laxator tympani and Tensor palati muscles. 
External to the spinous process is the glenoid fossa, divided into two parts l»y the 
Glaserian fissure (p. 30), the anterior portion concave, smooth, bounded in front by the 
eminentia articnlaris, and serving for the articulation of the condyle of the lower 
jaw; the posterior portion rough, bounded behind by the vaginal process, and serving 
for the reception of part of the parotid gland. Emerging from between the lamina? 
of the vaginal process is the styloid process; and at the base of this process is the 
stylo-mastoid foramen, for the exit of the facial nerve, and entrance of the stylo¬ 
mastoid artery. External to tho stylo-mastoid foramen is the auricular fissure for 
the auricular.blanch of the pneumogastj-ic, bounded behind by the mastoid process. 
Upon the inner side of tho mastoid process is a deep groove, the digastric fossa; 
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ami a little more internally, the occipital groove, for the occipital artery. At the 
base of the internal pterygoid plate is a large and somewhat triangular aperture, 
the foramen lacerum medium, bounded in front by the great wing of the sphenoid, 
behind by the apex of the petrous portion of the temporal bone; and internally by 
the body of the sphenoid and basilar process of the occipital bone; it presents in 
front the posterior orifice of the Vidian canal, behind, the aperture of the carotid 
canal. The basilar sitrfaco of this opening is filled up in the recent state by 
a fibre-cartilaginous substance; across its upper or cerebral aspect pass the 
internal carotid artery and Vidian nerve. External to this aperture, the petro- 
sphenoidal suture is observed, at the outer terminat ion of which is seen the orifice 
of the canal for the Eustachian tube, and that for the Tensor tympaui muscle. 
Behind this suture is seen the under surface of the petrous portion of the tem¬ 
poral bone, presenting, from within outwards, the quadrilateral rough surface, 
part of which affords attachment to the Levator palati and Tensor tympani 
muscles; external to this surface the orifices of the carotid canal and the 
aquiuductus cochlea;, the former transmitting the internal carotid artery and the 
ascending branches of the superior cervical ganglion of the sympathetic, the latter 
serving for the passage of a small artery and vein to the cochlea. Behind the 
carotid canal is a large aperture, the jugular fossa, formed in front by tho petrous 
portion of the temporal, and behind by tho occipital; it is generally larger on the 
right than on the left side; and is divided into three compartments by processes of 
dura mater. The anterior is for the passage of the inferior petrosal sinus; the poste¬ 
rior for the lateral sinus and some meningeal branches from the occipital and ascend¬ 
ing pharyngeal arteries; the central one for the throe divisions of the eighth pair 
of nerves. On the ridge of hone dividing the carotid canal from the jugular fossa, 
is the small foramen for the transmission of the tympanic nerve; and on tho outer 
wall of the jugular foramen, near the root of the styloid process, is the small aper¬ 
ture for the transmission of Arnold’s nerves. Behind the basilar surface of the occi¬ 
pital Isone is tho foramen magnum, hounded on each side by the condyles, rough in¬ 
ternally for the attachment of the alar ligaments, and presenting externally a rough 
surface, the jugular process, which serves for the attachment of the Rectus lateralis. 
On either side of each condyle anteriorly is tho auterior condyloid fossa, perforated 
by the anterior condyloid foramen, for tho passage of the hypoglossal nerve. Behind 
each condyle ai'e the posterior condyloid fossa*, perforated on one or both sides by 
the posterior condyloid foramina, for the transmission of a vein to the lateral 
sinus. Behind the. foramen magnum is the external occipital crest, terminating 
above at tho external occipital protuberance, whilst on each side are seen tho 
superior and inferior curved lines ; these, as well as the surfaces of bone between 
them, are rough for the attachment of the muscles, which are enumerated on 
page 20. 


Lateral Region op tiie Skull. 

The Lateral Region of the Skull is of a somewhat triangular form, the base of 
the triangle being formed by a lino extending from the external angular process 
of the frontal bone along the temjKiml ridge backwards to tbe outer extremity of 
the superior curved line of the occiput: and the sides by two linos, the one drawn 
downwards and backwards from the external angular process of the frontal bone 
to the angle of the lower jaw, the other from the angle of the jaw upwards and 
backwards to the extremity of tho superior curved line. This region is divisible 
into three portions, temporal, mastoid, and zygomatic. 

The Temporal Fossa. 

The Temporal fossa is bounded above and behind by the temporal ridge, which 
extends from the external angular process of the frontal upwards and backwards 
across the frontal and parietal bones, curving downwards behind to terminate at 
the posterior root of the zygomatic process. Xn front, it is bounded by the frontal, 
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malar, and great wing of the sphenoid : externally, by the zygomatic arch, formed 
conjointly by the malar and temporal bones; below, it is separated from the 
zygomatic fossa by the pterygoid ridge, seen on the outer surface of the great 
wing of the sphenoid. This fossa is formed by five bones, part of the frontal, 
great wing of the sphenoid, parietal, squamous portion of the temporal, and malar 
bones, and is traversed by five sutures, the transverse facial, coronal, sphono- 
pariotal, squamo-parietal, and squamo-sphenoidal. It is deeply concave in front, 
convex behind, traversed by grooves which lodge branches of the deep temporal 
arteries, and filled by the Temporal muscle. 


64.—Side View of the Skull. 



The Mastoid Portion of the side of the skuli is bounded in front by the anterior 
root of the zygoma; above, by a lino which runs from the posterior root of the 
zygoma to the end of the masto-parietal suture ; behind and below, by the masto- 
occipital suture. It is formed by the mastoid and part of the squamous and petious 
portions of the temporal bone; its surface is convex and rough for the attachment 
of muscles, and presents, from behind forwards, the mastoid foramen, the mastoid 
process, the external auditory meatus, surrounded by the auditory process, and, most 
anteriorly, the glenoid fossa, bounded in front by the eminentia articularis, behind 
by the vaginal process. 

Tke Zygomatic Fossa. • 

The Zygomatic fossa is an irregularly shaped cavity, situated below, and on the 
inner side of the zygoma; bounded, in front, by the tuberosity of the superior 
maxillary bone and the ridge which descends from its malar process; behind, by 
the posterior border of the pterygoid process; above, by the pterygoid ridge on 
the outer surface of the great wing of the sphenoid and squamous portion of the 
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temporal; below, by the alveolar border of the superior maxilla; internally, by the 
external pterygoid plate ; and externally, by the zygomatic arch and ramus of the 
jaw. It contains the lower part of the Temporal, the External, and Internal 
pterygoid muscles, the internal maxillary artery, the inferior maxillary nerve, and 
their branches. At its upper and inner part may be observed two fissures, the 
spheno-maxillary and pterygo-maxillary. 

The Spheno-mcixittary fissure, horizontal in direction, opens into tlxe outer and 
back part of the orbit. It is formed above by the lower border of the orbital 
siufaco of the great wing of the sphenoid; fjelow, by the external border of the a 
orbital surface of the superior maxilla and a small part of the palate bone; 
externally, by a small part of the malar bone; internally, it joins at right angles 
with the pterygo-maxillary fissure. This fissure opens a communication from 
the oibit into three fossae, the temporal, zygomatic, and sphenomaxillary; it 
transmits the superior maxillary nerve and its orbital branch, the infraorbital 
artery, and ascending branches from Meckel’s ganglion. 

The Pt cry go-ma xilla ry fissure is vertical, and descends at right angles from 
the inner extremity of tlio preceding; it is an elongated interval, formed by the 
divergence of the superior mnxillai-y bone from the pterygoid process of the 
sphenoid. It serves to connect the spheno-maxillary fossa with the zygomatic, and 
transmits branches of the internal maxillary artery. It forms the entrance from 
the zygomatic fossa to 

The Spheno-maxillary Fossa. 

The Spheno-maxillary fossa is a small triangular space situated at the angle of 
junction of the spheno-maxillary and pterygo-maxillary fissures, and placed beneath 
the apex of the orbit. It is formed above by the under surface of the laxly of 
the sphenoid or by the orbital plate of the palate bone ; in front, by the superior 
maxillary V>one; behind, by the pterygoid process of the sphenoid; internally, by 
tins vertical plate of the palate. This fossa has three fissures terminating in it, 
the sphenoidal, spheno-maxillary, and pterygo-maxillary; it communicates with 
three fossa), the orbital, nasal, and zygomatic, and with the cavity of the cranium, 
and has opening into it five foramina. Of these there are three on the posterior 
wall; the foramen rotundum above; below, and internal to this, the Vidian, and 
still more inferior and internal, the pterygo-palatine. On the inner wall is the 
spheno-palatiue foramen by which the spheno-maxillary communicates with the 
nasal fossa,, and below is the superior orifice of the posterior palatine canal, besides 
occasionally the orifices of two or three accessory posterior palatipe oanalp. - 

Anterior Region of the Skull. 

The Anterior Region of the Skull, which foims the face, is of ap oval form, 
presents an irregular surface, and is excavated for the reception of the two prin¬ 
cipal organs of sense, the eye and the nose. It is bounded above by the nasal 
eminences and margins of the orbit ^ below, by the prominence of the chin; on each 
side, by the malar bone, and anterior margin of the ramus of the jaw. In the 
median line are seen from above downwards, the pasal eminences, which indicate 
the situation of tho frontal sinuses; and diverging from which arc the superciliary 
ridges which support the eyebrows. Beneath the nasal eminences is the arch of 
the nose, formed by the nasal bones, and the pasgl processes of the superior 
maxillary. The nasal arch is convex from side to side, epneave from above 
downwards, presenting in the median line the internasal suture, formed between 
the nasal bones, laterally the naso-maxillary suture, formed between the nasal bone 
and the nasal process of the superior maxillary bone, both those sutures terminating 
above in that part of the transverse suture which connects the nasal boms and 
ilasal processes of the superior maxillary with the frontal. Below the nose is seen 
the opening of the anterior nares, which is heart-shaped, with the narrow end 
upwards, and presents laterally the thin sharp margins serving for the attachment 
of the lateral cartilages of the nose, and in the middle line below, a prominent 
process, the anterior nasal spine, bounded by two deep notches. Below this is the 
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intermaxillary suture, and on each side of it the incisive fossa. Beneath this fossa 
is the alveolar process of the upper and dower jaw, containing the incisor teeth, and 
at the lower part of the median line, the symphysis of the chin, the mental eminence, 
and the incisive fossa, of the lower jaw. 

On each side, proceeding from above downwards, is the supraorbital ridge, 
terminating externally in the external angular process at its junction with the 
malar, and internally in the internal angular process; towards the inner third of 


65.—Anterior Region of the Skull. 



this ridge is the supraorbital notch or foramen, for the passage of the supra¬ 
orbital vessels and nerve, and at its inner sidte a slight depression for the attach¬ 
ment of the pulley of the Superior oblique muscle. Beneath the supraorbital- 
ridge is the opening of tho orbit, bounded externally by the orbital ridge of the 
malar bono; below, by the orbital ridge formed by the malar, superior maxillary, 
and lachrymal bones ; internally, by the nasal process of the superior maxillary, 
and the internal angular process of the frontal bone. On the outer side of the 
orbit is the quadrilater-.il anterior surface of the malar bone, perforated by one or 
two small malar foramina. Below the inferior margin of the orbit is the infra¬ 
orbital foramen, the termination of the infraorbital canal, aqd beneath this the 
canine fossa, which gives attachment to the Levator anguli oris; bounded below 
by the alveolar processes* containing the teeth of the upper and lower jaw. Beneatk 
the alveolar arch of the lower jaw is the mental forameq for the passage of the men¬ 
tal nerve and artery, the external oblique line, and at the lower border of the bone, 
at the point of junction of the body with the ramus, a shallow groove for the passage 
of the facial artery. 
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Tub Orbits. 

The orbits (fig. 65) are two quadrilateral pyramidal cavities, situated at the 
upper and anterior part of the face, their bases being directed forwards and out¬ 
wards, and their apices backwards and inwards. Each orbit is formed of seven 
bones, the frontal, sphenoid, ethmoid, superior maxillary, malar, lachrymal, and 
palate; but three of these, the frontal, ethmoid, and sphenoid, enter into the for¬ 
mation of both orbits, so that the two cavities are formed of eleven bones only. Each 
cavity presents for examination a roof, a floor, an inner and an outer wall, four 
angles, a circumference or base, and an apex. The Hoof is concave, directed down¬ 
wards and forwards, and formed in front by the orbital plate of the frontal ; behind 
by the lesser wing of the sphenoid. This surface pr esents internally the depression 
for the fibro-cartilaginous pulley of the Superior oblique muscle ; externally, the 
depression for the lachrymal gland ; and posteriorly, the suture connecting the 
frontal and lesser wing of the sphenoid. 

The Fluor is nearly flat, and of less extent than the rdbf; it is formed chiefly by 
the orbital process of the superior maxillary; in front, to a small extent, by the 
orbital process of the malar, and behind, by the orbital surface of the palate. This 
surface presents at its anterior and internal part, just external to the lachrymal 
canal, a depression for the attachment of the Inferior oblique muscles; externally, 
the suture between the malar and superior maxillary bones; near its middle, tins infra¬ 
orbital groove; and posteriorly, the suture between the maxillary and palate bones. 

The Inner Wall is flattened, and formed from before backwards by the nasal pro¬ 
cess of the superior maxillary, the lachrymal, os planum of the ethmoid, and a small 
part of the body of the sphenoid. This surface presents the lachrymal groove, and 
crest of the lachrymal bone, and the sutures connecting the ethmoid with the lachry¬ 
mal lx>ne in front, and the sphenoid behind. 

The Outer Wall is formed in front by the orbital process of the malar bone; be¬ 
hind, by the orbital plate of the sphenoid. On it are seen the orifices of one or two 
malar canals, and tlie suture connecting the sphenoid and malar bones. 

Angles. The superior external angle is formed by the junction of the upper and 
outer walls j it presents, from before backwards, the suture connecting the frontal 
with the malar in front, and with the orbital plate of the sphenoid behind; quite 
posteriorly is the foramen laceruni nnterius, or sphenoidal fissure, which transmits 
the third, fourth, the ophthalmic division of the fifth and the sixth nerves, and the 
ophthalmic; vein. The superior internal angle is formed by the junction of the upper 
and inner wall, and presents the suture connecting the frontal bone with flic lachry¬ 
mal in front, and with the ethmoid behind. This suture is perforated- by two 
foramina, the anterior and posterior ethmoidal, the former transmitting the anterior 
ethmoidal artery and nasal nerve, the latter the posterior ethmoidal artery and vein. 
The inferior external angle ,, formed by the junction of the outer wall or floor, pre¬ 
sents the spheno-maxillary fissure, which transmits the infraorbital vessels and 
nerve, the ascending branches fropj the spheno-palatine ganglion, and the orbital 
branch of the superior maxillary nerve. The ;inferior internal angle is formed by 
the union of the lachrymal and os planum of the ethmoid, with the superior 
maxillary and palato bones. The circumference, or base, of the orbit, quadrilateral 
in form, is bounded above by the supraorbital arch; below, by the anterior border 
of the orbital plate of the malar, superior maxillary, and lachrymal bones; exter¬ 
nally, by the external angular process of the frontal and the malar bones ; internally, 
by the internal angular process of the frontal, and the nasal process of the superior 
maxillary. The circumference is marked by three sutures, the fronto-maxillary 
internally, the frofito-malar externally, and the malo-maxillary below ; it contributes 
,to the formation of the lachrymal groove, and presents, ab^ve, the supraorbital notch 
(or foramen), for the passage of the supraorbital artery, veins, and nerve. The apex, 
situated at the back of the orbit, corresponds to the optic foramen, a short circular 
canal, which transmits the optic nerve and ophthalmic artery. It will thus be seen 
that there are nine openings communicating with each orbit, viz. the optic, foramen 
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lacerum anterius, spheno-maxillary fissure, supraorbital foramen, infraorbital canal, 
anterior and posterior ethmoidal foramina, malar foramina, and lachrymal canal. To 
these may be added the external orbital foramina, when present. 


The Nasal Foss.®. 

The Nasal Fosses are two largo irregular cavities, situated on either side of the 
m iddle line of the face, extending from the base of the cranium to the roof of the mouth, 
and separated from each other by a thin vertical septum. They communicate by two 
largo apertures, the anterior nares, with the front of the face; and with the pha¬ 
rynx behind by the two posterior nares. These fossae are much narrower above 
than below, and in the middle than at the anterior or posterior openings: their 
depth, which is considerable, is much greater in the middle than at either extremity. 
Each nasal fossa communicates with four sinuses, the frontal above, the sphenoidal 
behind, and the maxillary and ethmoidal on either side. Each fossa also commu¬ 
nicates with four cavities j. with the orbit by the lachrymal canal, with the mouth 
by the anterior palatine canal, with the cranium by the olfactory foramina, and 

66.—Hoof, Floor, and Outer Wall of Nasal Fossa. 
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with the spheno-maxillary fossa by the spheno-palatine foramen ; and they occa¬ 
sionally communicate with each other by an aperture in the septum. The bones 
entering into their formation are fourteen in number: three of the c.raniuih, the 
frontal, sphenoid, and ethmoid, and all the bones of the face, excepting the malar and 
lower jaw. Each cavity is bounded by a roof, a floor, an inner and an outer wall. 

The upper wall, or roof (fig. 66 ), is long, narrow, and concave from before back¬ 
wards ; it is formed in front by the nasal bones and nasal spine of-the frontal, which 
arc directed downwards and forwards; in the middle, by the cribriform lamella of 
the ethmoid, which is horizontal; and behind, by the under surface of the body of 
the sphenoid, and sphenoidal turbinated bones, which are directed downwards and 
backwards. This surface presents, from before backwards, the internal aspect of 
the nasal bones; on their outer side, the suture formed between the nasal bone and 
the. nasal Pf 00688 of th<! superior maxillary; on their inner side, the elevated crest 
whiqh receives the nasal spine ot the frontal, and the perpendicular plate of the 
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ethmoid, and articulates with its fellow of the opposite side; whilst the surface of 
the bones is perforated by a few small vascular apertures, and presents the longi¬ 
tudinal groove for the nasal nerve: further back is the transverse suture, connect¬ 
ing the frontal with the nasal in front, and the ethmoid behind, the olfactory 
foramina find nasal slit on the under suiface of the cribriform plate, and the suture 
t»etween it and the sphenoid behind: quite posteriorly are seen the sphenoidal 
turbinated bones, the orifices of the sphenoidal sinuses, and the articulation of the 
alse of the vomer with the under suiface of the body of the sphenoid. 

The floor is flattened from before backwards, concave from side to side, and 
wider in the middle than at either extremity. It is formed in front by the palate 
process of the superior maxillary; behind, by the palate process of the palate bone. 
This surface presents, from before backwards, the anterior nasal spine; behind 
this, the upper orifice of the anterior palatine canal; internally, the elevated crest 
which articulates with the vomer; and behind, the suture between the palate and 
superior maxillary bones, and the posterior nasal spine. 

The inner wall, or septum (fig. 67), is a thin vertical partition, which separates 
the nasal fossaj from one another; it is occasionally perforated, so that the fosssa 


67.—Inner Wall of Nasal Fossaj, or Septum of Nose. 



communicate and it" is frequently deflected considerably to one side. It is formed, 
in front, by the crest of tho nasal bones and nasal spine of the frontal; in the middle, 
by the perpendicular lamella of the ethmoid ; behind, by the vomer and rostrum of 
tho sphenoid; below, by the crest of the superior maxillary and palate bones. It 
presents, in front, a large triangular notch, which receives the triangular cartilage 
of the nose; above, the lower orifices of the olfactory canals; and behind, the 
guttural edge of the vomer. Its suiface is marked by numerous vascular and 
nervous canals and the groove for the naso-palatine nerve, and is traversed by 
sutures connecting the bones of which it is formed. 

The outer wall (fig. 66) is formed, in front, by the nasal process of the superior 
maxillary and lachrymal bones; in the middle, by the ethmoid and inner suiface of 
the superior maxillary and inferior turbinated bones; behind, by the vertical plate 
of the palate bone, and the internal pterygoid plato of the sphenoid. This sur¬ 
face presents three irregular longitudinal passages, or meatuses, formed between 
three horizontal plates of bone that spring from it; they are termed the superior, 
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middle, and inferior meatuses of the nose. The superior meatus, the smallest of 
the three, is situated at the upper and back part of each nasal fossa, occupying the 
posterior third of the outer wall. Jt is situated between the superior and middle 
turbinated bones, and has opening into it two foramina, the spheno-palatine at jbho 
back of its outer wall, and the posterior ethmoidal cells at the front part of the upper 
wall. The opening of the sphenoidal sinuses is usually at the upper and back 
part of the nasal fossa;, immediately behind the superior turbinated bone. The 
middle meatus is situated between the middle and inferior turbinated bones, and 
occupies the posterior two-thirds of the outer wall of the nasal fossa. It presents 
two apertures. In front is the orifice of the infundibulum, by which the middle 
meatus communicates with the anterior ethmoidal cells, and through these with 
the frontal sinuses. At the centre of the outer 1 wall is the orifice of the antrum, 
which varies somewhat as to its exact position in different skulls. The inferior 
meatus, the largest of the three, is the space between the inferior turbinated bone 
and the floor of tin; nasal fossa. It extends along the entire length of the outer 
wall of the nose, is broader in front than Irohind, and pr esents anteriorly the lower 
orifice of the lachrymal canal. 

Os Hyoides. 

The Hyoid bone is named from its resemblance to the Greek ITpsilon ; it is 
also called the linyual bone, because it supports the tongue, and gives attachment 
to its numerous muscles. It is a bony arch, shaped like a horse-shoe, and con¬ 
sisting of tivo segments, a body, two greater cornua, and two lesser cornua. 

The Body forms tire central part of the bone, and is of a quadrilateral form • its 
anterior surface (tig. 68), convex, 
dinar ted forwards and upwards, is 
dividod into two parts by a verti¬ 
cal ridge, which descends along 
the median lino, and is crossed at 
light angles by a horizontal ridge, 
so that this surface is divided into 
four muscular depressions. At 
the point of meeting of these two 
lines is a pr ominent elevation, the 
tubercle. The por tion above the 
horizontal ridge is directed up¬ 
wards, and is sometimes described 
as the superior border. Tire an¬ 
terior surface gives attachment 
to the Oenio-hyoid in the greater 
part of its extent; above, to the 
Genio-hyo glossus; below, to the Mylo-hyoid, Stylo-hyoid, and aponeurosis of the 
Digastric (supra hyoid aponeurosis); and between these to part of the Hyo-glossus. 
The posterior surface is smooth, concave, directed backwards find downwards, and 
separated from the epiglottis by the thyro-hyoid membrane, and by a quantity of 
loose areolar tissue. The superior border is rounded, and gives attachment to the 
thyro hyoid membrane, and part of the Genio-hyo-glossi muscles. The inferior 
border gives attachment, in front, to the Sterno-hyoid; behind, to part of the Thyro¬ 
hyoid, and to the Omo-byoid at its junction with the great cornu. The lateral 
surfaces are small, oval, convex facets, covered with cartilage for articulation with, 
the greater cornua. 

The Greater Cormia project backwards from the lateral surfaces of the body; 
they are flattened from above downwards, diminish in size from before backwards, 
and terminate posteriorly in a tubercle for the attachment of the thyro-hyoid 
ligament. Their outer surface gives attachment to the Hyo-glossus; their upper 
border, to the Middle constrictor of the pharynx; their lower border, to part of 
the Thyro-hyoid muscle. 


68 .—Ilyoid Bone. Anterior Surface (enlarged). 
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The Leaser Cornua are two small conical-shaped eminences, attached by their 
bases to the angles of junction between the body and greater cornua, and giving 
attachment by their apices to the stylo-hyoid ligaments. In youth, the cornua are 
coginccted to the body by cartilaginous surfaces, and held together by ligaments; 
in middlo life, the body and greater cornua usually become joined; and in old age, 
all the segments are united together, forming a single bone. 

Development. By five centres : one for the body, and one for each cornu. 
Ossification commences in the body and greater cornua towards the end of fetal 
life, those of the cornua first appearing. Ossification of the lesser cornua com¬ 
mences some months after birth. 

Attachment of Muscles. Sterno-hyoid, Thyro-hyoid, Omo-hyoid, aponeurosis 
of the Digastrieus, Stylo-hyoid, Mylo-hyoid, Genio-hyoid, Genio-liyo-glossus, 
Hyo-glossus, Middle constrictor of the pharynx, and occasionally a few fibres of 
the Lingualis. It also gives attachment to the thyro-hyoidean membrane, and the 
stylo-hyoid, thyro-hyoid, and liyo-epiglottic ligaments. 

THE THORAX. 

The Thorax, or chest, is an osisco-cartilaginous cage, intended to contain and 
protect tho principal organs of respiration and circulation.* It is somewhat conical 
in shapo, and is formed by the sternum and costal cartilages in front, the twelve ribs 
on each side, and the bodies of the dorsal vertebra; behind. 

The Sternum. 

The Sternum (figs. 69, 70) is a flat narrow lame, situated in the median lino of 
the front of the chest, and consisting, in the adult, of three portions. J t lias been 
likened to an ancient sword ; the upper piece, representing the handle, is termed the 
manubrium; the middle and largest, piece, which represents the chief part of the blade, 
is termed the gladiolus; and the inferior piece, which is likened to the point ot tlie 
sword, is termed tho ensiform or xiphoid appendix. In its natural position, its 
inclination is oblique from above, downwards, and forwards. It is flattened in front, 
concave behind, broad above, becoming narrowed at the point where the first and 
second pieces are connected; after which it again widens a little, and is pointed at 
its extremity. Its average length in the adult is six inches, being rather longer in 
tin* male than in the female. 

The First I’tcce of the sternum, or manubrium, is of a somewhat triangular 
form, broad and thick above, nairow below at its junction with the middle piece. 
Its anterior surface, convex from side to side, concave from above downwards, is 
smooth, and affords attachment on each side to the Pectoral is major and sternal 
oiigin of the Sterno-cleido-mastoid muscle. In well-marked bones, the ridges 
limiting the attachment of these muscles are very distinct. Its posterior surface, 
concave and smooth, affords attachment on each side to the Sterno-hyoid and 
Sternothyroid muscles. The supxior border, the thickest, presents at its centre 
the interclavicular notch ; and on each side;, an oval articular surface, directed 
upwards, backwards, and outwards, for articulation with the sternal end of tho 
clavicle. The inferior border presents an oval rough surface, covered in the 
recent state with a thin layer of cartilage, for articulation with the second portion 
of the bone.* The lateral borders ai-e marked above by an articular depression 

* The second piece of the sternum is united to the first either by an amphiarthrodial 
jbint—a single piece of true fibro-cartilage uniting the segments—or by a diarthrodial joint, 
in which each bone is clothed with a distinct lamina of curtilage, adherent on one side, free 
and lined with synovial membrane on the other. In the latter case, the cartilage covering 
the gladiolus is continued without interruption on*to the cartilages of the second ribs. Mr. 
Rivington has found the diarthrodial form of joint in about one-third of the specimens ex¬ 
amined by him, M. Maisonneuve more frequently. It appears to be rare in childhood, and 
is formed, in Mr. Rivington’s opinion, from the amphiarthrodial form, by absorption. The 
diarthrodial joint seems to have no tendency to ossify at any age, while the amphiarthrodial 
is very liable to do so, and has been found ossified as early as thirty-four years of age. (See 
Rivington in ‘ Med. Chir. Trans.,’ vol. lvii.) 
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for the first costal cartilage, and below by a small facet, which, with a similar 
facet on the upper angle of the middle portion of the bon£, forms a notch for the re¬ 
ception of the costal cartilage of the second rib. These articular surfaces are sepa¬ 
rated by a narrow curved edge, which slopes from above downwards and inwards. 

The Second Piece of the sternum, or gladiolus, considerably longer, narrower, 
and thinner than the first piece, is broader below than above. Its anterior surface 
is nearly flat, directed upwards and forwards, and marked by three transverse lines 
which cross the bone opposite the third, fourth, and' fifth articular depressions. 
These lines are produced by the union of the four separate pieces of which this 
part of the bone consists at an early period of life. At the junction of the third 
and fourth pieces is occasionally seen an orifice, the sternal foramen ; it varies in 
size and form in different individuals, and pierces the lx>ne from before backwards. 
This surface affords attachment on each side to the sternal origin of the Pectoralis 
major. The posterior surface, slightly concave, is also marked by three transverse 
lines; but they are less distinct than those in front: this surface affords attachment 
below, on each side, to the Triangularis sterni muscle, # and occasionally presents 
the posterior opening of the sternal foramen. The superior border presents an oval 
surface /or articulation with the manubrium. The inferior border is narrow anti 
articulates with the ensiform appendix. Each lateral border presents at each 
superior angle a small facet, which, with a similar facet on the manubrium, forms 
a ca vity for the cartilage of the second rib ; the four succeeding angular depressions 
receive the cartilages of the third, fourth, fifth, and sixth riba, whilst each inferior 
angle presents a small facet, which, with a corresponding one on the ensiform 
appendix, forms a notch for tho cartilage of the seventh ril). These articular 
depressions are separated by a series of curved interartieular intervals, which 
diminish in length from above downwards, and correspond to the intercostal spaces. 
Most of the cartilages belonging to the true ribs, as will be seen from the foregoing 
description, articulate with the sternum at the line of junction of two of its primi¬ 
tive component segments. This is well seen in many of the lower animals, where 
the separate parts of the bone remain ununited longer than in man. In this respect 
a striking analogy exists between the mode of connection of the ribs with the 
vertebral column, and the connection of their cartilages with the sternal column. 

The Third Piece of the sternum, the ensiform or xiphoid appendix, is the smallest 
of the three; it is thin and elongated in form, cartilaginous in structure in youth, 
but more or less ossified at its upper part in the adult. Its anterior surface, affords 
attachment to the costo-xiphoid ligament; its posterior surface, to some of the fibres 
of the Diaphragm and Triangularis sterni muscles : its lateral borders, to the 
aponeurosis of the abdominal muscles. Above, it is continuous with the lower 
end of the gladiolus; below, by its pointed extremity, it gives attachment to 
the linea alba, and at each superior angle presents a facet for the lower half of the 
cartilage of the seventh rib. This portion of the sternum is very various in appear¬ 
ance, being sometimes pointed, broad and thin, sometimes bifid, or perforated by a 
round hole, occasionally curved, or deflected considerably to one or the other side. 

Structure. The bone is composed of delicate cancellated texture, covered by a 
thin layer of compact tissue, which is thickest in the manubrium, between the 
articular facets for the clavicles. 

Development. The sternum, including the ensiform appendix, is developed by six 
centres : one for the first piece or manubrium, four for the second piece or gladiolus, 
and one for the ensiform appendix. Up to the middle of foetal life, the sternum 
is entirely cartilaginous, and when ossification takes place, the ossific granules 
are deposited in the middle of the intervals between the articular depressions 
for the costal cartilages, in the following order (fig. 71). In the first piece, 
between the fifth and sixth months; in the second and third, between the sixth 
and seventh months; in the fourth piece, at the ninth month; in the fifth, 
within the first year, or between the first and second years after birth; and in 
the ensiform appendix, between the second and the seventeenth or J eighteenth 
years, by a single centre which makes its appearance at the upper part, and 
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proceeds gradually down¬ 
wards. To these may be 
added the occasional ex¬ 
istence, as described by 
Bgssehet, of two small epi- 
sternal centres, which make 
their appearance one on 
each side of the inter- 
clavicular notch. These 
are regarded by him as 
the anterior rudiments 
of a rib, of which the 
posterior rudiment is the 
anterior lamina of the 
transverse process of the 
seventh cervical vertebra. 
It occasionally happens 
that some of the segments 
are formed from more 
than one centre, the num¬ 
ber and position of which 
vary (fig 73). Thus the 
fii'st piece may have two, 
three, or even six centres. 
When two fere present, they 
are generally situated one 
above the other, the upper 
one l>eing the larger; the 
second piece has seldom 
more than one; the third, 
fourth, and fifth pieces 
are often formed from two 
centres placed latei ally, 
the irregular union of 
which will serve to explain 
the occasional occurrence 
of the sternal foramen 
(fig. 74), or of the vertical 
fissure which occasionally 
intersects this part of the 
bone. Union of the va¬ 
rious centres commences 
from below, and proceeds 
upwards, taking place in 
the following order (fig. 
72). The fifth piece is 
joined to the fourth soon 
after puberty; the fourth 
to the third, between the 
twentieth and twenty- 
fifth years ; the "third to 
the second, between the 
thirty-fifth and fortieth 
years; the second is occar 
sionally joined to the first, 
especially at an advanced 
age. 


7 1 •—Development of the Sternum, by Six Centres. 
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Articulations. With, the clavicles, 
side. 

75.—A Central Rib of Right Side. 
Inner Surface. 



, and seven costal cartilages on each 

A ttachment of Muscles. The Pectora- 
lis major, Stemo-cleido-mastoid, Sterno¬ 
hyoid, Stemo-thyroid, Triangularis stemi, 
aponeurosis of the Obliquus externus. 
Obliques intemus, and Transversalis 
muscles, Rectus and Diaphragm. 

The Ribs. 

The Ribs are elastic arches of bone, 
which form the chief part of the thoracic 
walls. They are twelve in number on each 
side ; but this number may bo increased 
by the development of a cervical or lumbar 
rib, or may be diminished to ole+en. The 
firet seven are connected behind with the 
spine, and in front with the sternum, 
through the intervention of the costal 
cartilages ; they are called vertebro¬ 
sternal, or true ribs. The remaining five 
arc false ribs; of these the first three, 
being connected behind with the spine, 
and in front with the costal _ cartilages, 
are usually called the vertehro-costal, but 
would be better named the vertebro¬ 
chondral ribs : the hist two are connected 
with the vertebrae only, being free at their 
anterior extremities ; they are termed ver¬ 
tebral or floating ribs . The ribs vary in 
their direction, the upper ones being placed 
nearly at right angles with the spine, the 
lower ones obliquely, so that the anterior 
extremity is lower than the posterior. 
The extent of obliquity reaches its 
maximum at the ninth rib, and gradu¬ 
ally decreases from that rib to the 
twelfth. The ribs are situated one below 
the other in such a manner that spaces 
are left between them, which are called 
intercostal spaces. Their length corre¬ 
sponds to the length of the ribs, their 
breadth fe more considerable in front than 
behind, and between the upper than be¬ 
tween the lower ribs. The ribs increase 
in length from the first to the seventh, - 
when they again diminish to the twelfth, 
in breadth they decrease from above 
downwards; in the upper ten the greatest 
breadth is at the sternal extremity. 

Common characters of the Ribs (fig. 75). 
A rib from the middle of the series should 
be taken in order to study the common 
characters of the ribs. 

Each rib presents two extremities, a 
posterior or vertebral, an anterior or 
sternal, and an intervening portion, the 
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body or shaft. The posterior or vertebral extremity presents for examination a head, 
neck, and tuberosity. The head (fig. 76) is marked by a kidney-shaped articular 
surface, divided by a horizontal ridge into two facets for articulation with the costal 
cavity formed by the junction of the bodies of two contiguous dorsal vertebrae; 
the upper facet is small, the inferior one of large size; the ridge separating them 
serves for the attachment of the interarticular ligament. 


76.—Vertebral Extremity of a Itib. External Surface. 
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The neck is that flattened portion of the rib which extends outwards from the 
head ; it is about an inch long, and rests upon the transverse process of the lower 
of the two vertebra; with which the head articulates. Its anterior surface, is flat 
and smooth, its posterior rough, for the. attachment of the middle costo-transver.se 
ligament, and perforated by numerous foramina, the direction of which is less 
constant than those found on the inner surface of the shaft. Of its two borders 
the superior presents a rough crest for the attachment of the anterior costo¬ 
transverse ligament; its inferior border is rounded. On the posterior surface of the 
neck, just where it joins the shaft, and nearer the lower than the upper border, is 
an eminence—the tuberosity, or tubercle; it consists of an articular and a non- 
articular portion. The articular portion, the more internal and inferior of the 
two, presents a small oval surface for articulation with the extremity of the trans¬ 
verse process of the lower of the two vertebree to which the head is connected. 
The non-articular portion is a rough elevation, which affords attachment to the 
posterior costo-transverse ligament. The tubercle is much more prominent in the 
upper than in the lower ribs. 

The shaft is thin and flat, so as to present two surfaces, an external and an in¬ 
ternal ; and two borders, a superior and an inferior. The external surface is convex, 
smooth, and marked, at its back part, a little in front of the tuberosity, by a promi¬ 
nent line, directed obliquely from above, downwards and outwards; this gives attach¬ 
ment to a tendon of the Sacro-luinbalis muscle, or of one of its accessory portions, and 
is called the angle. At this point, the rib is bent in two directions. ' If the rib is laid 
upon its lower border, it will be seen that the anterior portion of the shaft, as far as 
the angle, rests upon this margin, while the vertebral end of the bone, beyond the 
angle, is bent inwards and at the mime time tilted upwards. The interval between 
the angle and the tuberosity increases gradually from the second to the tenth rib. 
The portion of bone between these two parts is rounded, rough, and irregular, and 
serves for the attachment of the Longissimus dorsi. The portion of bone between the 
angle and sternal extremity is also slightly twisted upon its own axis, the external 
surface looking downwards behind the angle, a little upwards in front of it. This 
surface presents, towards its sternal extremity, an oblique line, the anterior angle. 
The internal surface is concave, smooth, directed a little upwards behind the angle; 
a little downwards in front of it. This surface is marked by a ridge which com¬ 
mences at the lower extremity of the head; it is strongly marked as far as the 
inner side of the angle, and gradually becomes lost at the junction of the anterior 
with the middle third of the bone. The interval between it and the inferior border 
is deeply grooved, to lodge the intercostal vessels and nerve. At the back part of 
the bone, this groove belongs to the inferior border, but just in front of the angle, 
where it is deepest and broadest, it corresponds to the internal surface. The 
superior edge of the groove is rounded; it serves for the attachment of the Internal 
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intercostal muscle. The inferior edge corresponds to the lower margin of the rib, 
and gives attachment to the External intercostal. Within the groove are seen the 
orifices of numerous small foramina, which traverse the wall of the shaft obliquely 
from before backwards; The superior border, thick and rounded, is marked by an 
exte rnal and an internal lip, more distinct behind than in front; they serve for 
the attachment of the External and Internal intercostal muscles. The inferior 
border, thin and sharp, has attached the External intercostal muscle. The anterior 
or sternal extremity is flattened, and presents a porous oval concave depression, 
into which the costal cartilage is received. 

Peculiar Bibs. 

The ribs which require especial consideration are five in number, viz. the first, 
second, tenth, eleventh, and twelfth. * 

The first rib (fig. 77) is one of tho shortest and the most curved of all the ribs ; 
it is broad, flat, and placed horizontally at the upper part of the thorax, its surfaces 
looking upwards and downwards; and its bordem inwiirds and outwards. The 
head is of small size, rounded, and presents only a single articular facet for arti¬ 
culation with the body of the first dorsal vertebra. The neck is narrow and 
rounded. The tuberosity, thick and prominent, rests on the outer border. There 
is no angle, and the shaft is not twisted on its axis. The upper surface of the 
shaft is marked by two shallow depressions, separated from one another by a 
ridge, which becomes more prominent towards the internal border, where it 
terminates in a tuberclo: this tubercle and ridge serve for the attachment of the 
Scalenus anticus muscle, the groove in front of it transmitting the subclavian 
vein : that behind it, the subclavian artery. Between the groove for the subcla¬ 
vian artery and tho tubei’osity is a depression for the attachment of the Scalenus 
medius muscle. The under surface is smooth, and destitute of the groove 
observed on the other ribs. Tho outer border is convex, thick, and rounded ; the 
inner, concave, thin, and sharp, and marked about its centre by the tubercle 
before mentioned. The anterior extremity is larger and thicker than any of the 
other ribs. 

The second rib (fig. 78) is much longer than the first, but bears a very con¬ 
siderable resemblance to it in the direction of its curvature. The non-articular 
portion of the tuberosity is occasionally only slightly marked. The angle is slight, 
and situated close to the tuberosity, and the shaft is not twisted, so that both ends 
touch any plane surface upon which it may be laid. The shaft is not horizontal, 
like that of the first rib; its outer surface, which is convex, looking upwards and 
a little outwards. It presents, near the middle, a rough eminence for the attach¬ 
ment of the second and third digitations of the Serratus magnus. The inner 
surface, smooth ,and concave, is directed downwards and a little inwards: it 
.presents a short groove towards its posterior part. 

The tenth rib (fig. 79) has only a single articular facet on its head. 

The eleventh and twelfth ribs (figs. 80 and 81) have each a single articular 
facet on the head, which is of rather large Hize; they have no neck or tuberosity, 
ancT are pointed at the extremity. The eleventh has a slight angle and a shallow 
groove on tho lower border. The twelfth has neither, and is much shorter than 
the eleventh. 

Structure . The ribs consist of cancellous tissue, enclosed in a thin cotnpacfc 
layer, ' 

Development. Each rib, with the exception of the last two, is developed by three 
centres: one for the shaft, one for the head, and one for the tubercle. The last two 
have only two centres, that for the tubercle being wanting. Ossification commences 
in the body of the ribs at a very early period, before its appearance in the vertebrse. 
The epiphysis of the head, which is of a slightly angular shape, and that for the 
tubercle, erf a lenticular form, make their appearance between the sixteenth and 
twentieth, years, and are not united to the rest of the bone until about the twenty- 
fifth year. 
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Attachment of Muscles. The Internal and External Intercostals, Scalenus 
anticus, Scalenus medius, Scalenus posticus, Pectoralis minor, Serratus magnus, 
Obliquus extemus, Transversalis, Quadratus lumborum, Diaphragm, Latissimus 
dorsi, Serratus posticus superior, Serratus posticus inferior, Sacro-lumbalis, Musculus 
accessorius ad sacro-lumbalem, Longissimus dorsi, Oervicalis ascendeus, Levatores 
ooetarum and infra-costales. 


Peculiar llibs. 



Sinylf 




The CosTAt, Cartilages. 

The Costal Cartilages (fig. 69, p. 76) are white elastic structures, which serve to 
prolong the ribs forward to the front of the chlst, and contribute Very materially 
to the elasticity of its walls. The first seven are connected with the sternum, the 
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next three with the lower border of the cartilage of the preceding rib. The 
cartilages of the last two ribs, which have pointed extremities, float freely in the 
walls of the abdomen. Like the libs, the costal cartilages vary in their length, 
breadth, and direction. They increase in length from the first to the seventh, then 
gradually diminish to the last. They diminish in breadth, as well as the intervals 
between them, from the first to the last. They are broad at their attachment to 
the ribs, and taper towards their sternal extremities, excepting the first two, which 
are of the same breadth throughout, and the sixth, seventh, and eighth, which are 
enlarged where their margins are in contact. In direction they also vary; the first 
descends a little, the second is horizontal, the third ascends slightly, whilst all the 
rest follow the course of the ribs for a short extent, and then ascend to the sternum 
or preceding cartilage. Each costal cartilage presents two surfaces, two borders, 
and two extremities. The anterior surface is convex, and looks forwards and up¬ 
wards ; that of the first gives attachment to the costo-clavicular ligament; that of 
the second, third, fourth, fifth, and sixth, at their sternal ends, to the Pectoralis 
major.* The others are covered by, and give partial attachment to, some of the great 
fiat muscles of the abdomen. The posterior surface is concave, and directed back¬ 
wards and downwards, the six or seven inferior ones affording attachment to the 
Transversalis muscle, and the Diaphragm. Of the two border's, the superior is 
concave; the inferior, convex; they afford attachment ter the Intercostal muscles, 
the upper border of the sixth giving attachment to the Pectoralis major muscle. 
The contiguous Irorders of the sixth, seventh, and eighth, and sometimes the ninth 
and tenth, costal cartilages present smooth oblong surfaces at the points where they 
articulate. Of the two extremities, the outer one is continuous with the osseous 
tissue of the rib to which it belongs. The inner extremity of the first is continuous 
with the sternum; the six succeeding ones have rounded extremities, which are 
received into shallow concavities on the lateral margins of the sternum. The 
inner extremities of the eighth, ninth, and tenth costal cartilages are pointed, ami 
lie in contact with the cartilage above. Those of the eleventh and twelfth are free, 
and pointed. 

The costal cartilages are most elastic in youth, those of the false ribs being 
more so than the true. In old age, they become of a deep yellow colour. Under 
certain diseased conditions, they are prone to ossify. Dr. Humphry’s observations 
on this subject have led him to regard the ossification of the costal cartilages as a 
sign of disease rather than of age. ‘ The ossification takes place in the first cart* 
luge sooner than in the others; and in men more frequently, and at an, earlier- 
period of life, than in women.’ 

Attachment of Muscles. The Subclavius, Sterno-thyroid, Pectoralis major, 
Internal oblique, Transversalis, Rectus, Diaphragm, Triangularis sterni, and Internal 
intercostals. 


OP THE EXTREMITIES. 

The extremities, or limbs, are those long jointed appendages of the body, which 
are connected to the trunk by one end, and free in the rest of their extent. They 
are four in number: an upper or thoracic pair, connected with the thorax through 
the intervention of the shoulder, and subservient mainly to tact and prehension ; 
and a lower pair, connected with the pelvis, intended for support and locomotion. 
Both pairs df limbs are constructed after one common type, so that they present 
numerous analogies ; while at the same time certain differences are observed in 
each, dependent on the peculiar offices they perform. 

Of the Upper Extremity. 

The upper extremity consists of the arm, the forearm, and the hand. Its con¬ 
tinuity with the trunk is established by means of the shoulder, which is homologous 
■with the innominate or haunch bons^n the lower limb. 

* The first and seventh also, occasionally, give origin to the same muscle. 
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Of the Shoulder. 

The Shoulder is placed upon the upper part and side of the chest, connecting 
the upper extremity to the trunk; it consists of two bones—the clavicle, and the 
scapula. 

The Clavicle. 

The Clavicle (clavis, a key), or collar-bone, forms the anterior portion of the 
shoulder. It is a long bone, curved somewhat like the italic letter f, and placed 
nearly horizontally at the upper and anterior part of the thorax, immediately above 
the first rib. It articulates by its inner extremity with the upper border of the 
sternum, and, by its outer extremity, with the acromion process of the scapula; 
serving to sustain the upper extremity in the various positions which it assumes, 
whilst, at the samo time, it allows of great latitude of motion in the arm. The 
clavicle is nearly horizontal. It presents a double curvature, when looked at in 
front; the convexity being forwards at the sternal end, and the concavity at the 
scapular end. Its outer third is flattened from above downwards, and extends, in 
the natural position of the bone, from a point opposite the coracoid process to the 
acromion. Its inner two-thirds are of a cylindrical form, and extend from the 
sternum to a point opposite the coracoid process of the scapula. 

External or Flattened Portion. The outer third is flattened from above down¬ 
wards, so as to present two surfaces, an upper and a lower; and two borders, 
an anterior and a posterior. The upper surface is flattened, rough, marked by 
impressions for the attachment of the Deltoid in front, and the Trapezius behind : 
between these two impressions, externally, a small portion of the bone is sub¬ 
cutaneous. The tinder surface, is flattened. At its posterior border, where the 
prismatic joins with the flattened portion, is a rough eminence, the conoid tubercle.-, 
this, in the natural position of the bone, surmounts the coracoid process of the 
scapula., and gives attachment to the conoid ligament.* From this tubercle, an 
oblique line, occasionally a depression, passes forwards and outwards to near the 
outer end of the anterior border; it is called the oblique, line,, and affords attachment 
to the trapezoid ligament. The anterior border is concave, thin, and rough; it 
mints tho attachment of the Deltoid, and occasionally presents, near the centre, a 
tuberelo, the deltoid tubercle, which is sometimes distinct in the living subject. 
The posterior border, is convex, rough, broader than the anterior, and gives attach¬ 
ment to the Trapezius. 

Internal or Cylindrical Portion. The cylindrical portion forms the inner two- 
thirds of the bone. It is curved, so as to be convex in front, concave behind, and 
is marked by three borders separating three surfaces. The anterior border is 
continuous with the anterior margin of the flat portion. At its commencement it 
is smooth and corresponds to the interval between the attachment of the Pectoralis 
major and Deltoid muscles; at the inner half of the clavicle it forms the lower 
boundary of an elliptical space for the attachment of the clavicular portion of the 
Pectoralis major, and approaches the posterior border of the bone. The superior 
border is oontinuoq^ with the posterior margin of the flat portion, and separates the 
anterior from the posterior surface. At its commencement it is Smooth and rounded, 
becomes rough towards the inner third for the attachment of the Sffemo-mastoid • 
muscle, and tenpinates at the upper angle of the sternal extremity. The posterior or 
subclavian border separates the posterior from the inferior surface, and extends from 
the conoid tubercle to the rhomboid impression. It forms the posterior boundary of 
t the groove for the Subclavius muscle, and gives attachment to the fascia which 
encloses that muscle. The anterior surface is included between the superior and 
anterior borders. It is directed forwards and a little upwards at the stomal end, 
outwards and still more upwards at the acromial extremity, where it becomes 
continuous , with the upper surface of the flat portion. Externally, it is smooth, 
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convex, nearly subcutaneous, being covered only by the Platysma; but correspond¬ 
ing to the inner half of the bone, it is divided by a more or less prominent line 
into two parts: an anterior portion, elliptical in form, rough, and slightly convex, 
for the attachment of the Pectoralis major; and an upper part, which is rough 
behind, for the attachment of the Stemo-eloido-mastoid. Between the two 
muscular impressions is a Small subcutaneous interval. The posterior or arrival 
surface is smooth, flat, directed vertically, and looks backwards towards the root 
of the neck. It is limited, above, by the superior border; below, by the sub¬ 
clavian border; internally, by the margin of the sternal extremity; externally, it 
is continuous with the posterior border of the flat portion. It is .concave from 
within outwards, and is in relation, by its lower part, with the suprascapular 
vessels. It gives attachfnent, near the sternal extremity, to part of the Sterno¬ 
hyoid muscle; and presents, at or near the middle, a foramen, directed obliquely 
outwards, which transmits the chief nutrient artery of the bone. Sometimes, 
there are two foramina on the posterior surface, or one on the posterior, the other 
on the inferior surface. The ivfirior or subclavian surf (Ate. is bounded, in front, by 
the anterior border; behind, hy the subclavian border. It is narrow internally, 


82.—Left Clavicle. Anterior Surface. 

Acromial TSxty 



but gradually increases in width externally, and is continuous with the under 
surface of the flat portion. Commencing at the sternal extremity may be seen a 
small facet for articulation with the cartilage of the first rib. This is continuous 
with the articular surface at the Bternal end of the bone. External to this is a 
broad rough impression, the rhomboid, rather more than an inch in length, for the 
attachment of the costo-clavicidar (rhomboid) ligament. The remaining part of 
this Surface is occupied by a longitudinal groove, the subclavian groove, broad and 
smooth externally; narrow and more uneven internally; it gives attachment to 
the Snbclavius muscle, and, by its anterior margin, to the strong aponeurosis 
■which encloses it. Not unfrequently this groove is subdivided into two parts, by 
a longitudinal line, which gives attachment to the intermuscular septum of the 
Subclavius muscle. 

The internal or sternal end of the clavicle is triangular in form, ^directed in¬ 
wards* and a litfle downwards amj forwards; and presents an articular facet, con¬ 
cave from before backwards, conyex from above downwards, which articulates with 
the sterntun through the intervention of an interarticular fibro-cartilage; the 





86 


THE SKELETON. 


circumference of the articular surface is rough, for the attachment of numerous 
ligaments. This surface is continuous with the costal facet on the inner end of 
the inferior* oi subclavian surface, which articulates with the cartilage of the first 
rib. 

The outer or acromial extremity , directed outwards and forwards, presents a 
small, flattened, oval facet, which looks obliquely downwards, for articulation with 
the acromion process of the scapula. The direction of this surface serves to explain 
the greater frequency of dislocation upwards rather than downwards, beneath the 
acromion process. The circumference of the articular facet is rough, especially 
above, for the attachment of the acromio-clavicular ligaments. 

Peculiarities of the Bone in the Sexes anil in Individuals. In the female, the 
clavicle is generally less curved, smoother, and more slender than in the male. 
In those persons who perform considerable manual labour, which brings into 
constant action the muscles connected with this bone, it acquires considerable 
bulk, becomes shorter, more curved, its ridges for muscular attachment become 
prominently marked, and its .sternal end of a prismatic form. The right cla¬ 
vicle is generally heavier, thicker, and rougher, and often shorter, than the 
left. 

Structure. The shaft, as well as the extremities, consists of cancellous tissue, 
• invested in a compact layer much thicker in the middle than at either end. The 
clavicle is highly elastic, by reason of its curves. From the experiments of 
Mr. "Ward, it has been shown that it possesses sufficient longitudinal elastic force 
to project its own weight nearly two feet on a level surface, when a smart blow is 
struck on it; and sufficient transverse elastic force, opposite the centre of its 
anterior convexity, to throw its own weight about a foot. This extent of elastic 
power must serve to moderate very considerably the effect of concussions received 
upon the point of,the shoulder. 

Development. By two centres : one for the shaft, and one for the sternal extre¬ 
mity. The centre for the shaft appears very early, before any other bone; the 
centre for the sternal end makes its appearance about the eighteenth or twentieth 
year, and unites with the rest of the bone a few years after. 

Articulations. With the sternum, scapula, and cartilage of the first rib. 

Attachment of Muscles. The Sterno-deido-mastoid, Trapezius, Pectoralis major, 
Deltoid, Subclavius, Sterno-liyoid, gnd Platysma. 


The Scapula.* 

The Scapula forms the buck part of the shoulder. It is a large flat bone, 
triangular in shape, situated at the posterior aspect and side of the thorax, between 
the first and eighth ribs, its posterior border or base being about an inch from, 
and nearly parallel with, the spinous processes* of the vertebrae. It presents for 
examination two surfaces, three borders, and three angles. 

The anterior• surface, or venter (fig. 84), presents a broad concavity, the sub¬ 
scapular fossa. It is marked, in the posterior two-thirds, by several oblique ridges, 
which pass from behind obliquely outwards and upwards, the anterior third being 
smooth. The oblique ridges give attachment to the tendinous intersections, and 
the surfaces between them, to the fleshy fibres, of the Subscapularis muscle. The 
anterior third of the fossa, which is smooth, is covered by, but does not afford 
attachment to, the fibres of tills muscle. This surface is separated from the posterior 
lxmler by a smooth triangular margin at the superior and inferior angles, and in 
the interval between these by a narrow edge which is often deficient. This 
marginal surface affords attachment throughout its entire extent to the Serratus 
magnus muscle. The subscapular fossa presents a transverse depression at its 
upper part, called the subscapular angle; it is in this situation that the fossa is 
deepest; so that the thickest part of the Subscapularis muscle lies in a line per¬ 
pendicular to the plane of the glenoid cavity, and must consequently operate most 
effectively" on the humerus which is contained in that cavity. 
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The posterior surface, or dorsum (lig. 85), is arched from above downwards, 
alternately concave and convex from side to side. It is subdivided unequally into 
two parts by the spine ; the portion above the spine is called the supraspinous 
fossa, and that below it the infraspinous fossa. 

The supraspinous fossa, the smaller of the two, is concave, smooth, and broader 
at the vertebral than at the humeral extremity. It affords attachment by its inner 
two-thirds to the Supraspinatus muscle. 


84.—Left Scapula. Anterior Surface, or Venter. 



The infraspinous fossa is much larger than the preceding; towards its vertebral 
margin a shallow concavity is seen at its upper part; its centre presents a promi¬ 
nent convexity, whilst towards the axillary border is a deep groove, which runs 
from the upper towards the lower part. The inner two-thirds of this surface 
afford'attachment to the Infraspinatus muscle; the outer third is only,covered by 
it, without giving origin to its fibres. This surface is separated from the axillary 
border by an elevated ridge, which rims from the lower part of the glenoid cavity, 
downwards and backwards to the posterior border, about an inch above the inferior 
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angle. The ridge servos for the attachment of a strong aponeurosis, which sepa¬ 
rates the Infraspinatus from the two Teres muscles. The surface of bone between 
this line and the axillary border is narrow in the upper two-thirds of its extent, 
and traversed near its centre by a groove for the passage of the dorsalis scapulae 
vessels; it affords attachment to the Teres minor. Its lower third presents a 
broader, somewhat triangular surface, which gives origin to the Teres major, and 


85.—T.oft Scapula. Posterior Surface, or Dorsum. 



over which glides the Latissimus dom; sometimes the latter muscle takes origin 
by a few fibres from this part. The broad and narrow portions of bone above 
(deluded to are separated by an oblique line, which runs from the axillary border, 
downwards and backwards: to it is attacked the aponeurosis separating tk© two 
Tbres muscles from each other. 

ThO Spine is a prominent plate of bone, which crosses obliquely the inner 
* Site ^-fifths of the dorsum of the scapula at its upper part, and separates the supra 
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from the infra-spinous fossa : it commences at the vertebral border by a smooth 
triangular surface, over which the Trapezius glides, separated from the tone by a 
bursa; and, gradually liecoming more elevated as it passes forwards, terminates in 
the acromion process which overhangs the shoulder joint. The spine is triangular, 
and flattened from above downwards, its apex corresponding to the posterior border; 
its base, which is directed outwards, to the neck of the scapula. " It presents two 
surfaces and three borders. Its superior surface is concave, assists in forming the 
supraspinous fossa, and affords attachment to part of the SupmspinatuB muscle. 
Its inferior surface forms part of the infraspinous fossa, gives origin to paid of the 
Infraspinatus muscle, and presents near its centre the orifice of a nutrient canal. 
Of the three borders, the anterior is attached to the dorsum of the bone; the 
posterior, or crest of the spine, is broad, and presents two lips, and an intervening 
rough interval. To the superior lip is attached the Trapezius, to the extent, shown 
in the figure. A very rough tubercle is generally seen occupying that portion 
of the spine which receives the insertion of the middle and inferior fibres of this 
muscle. To j,he inferior lip, throughout its whole lengt.fi, is attached the Deltoid. 
The interval between the lips is also partly covered by the fibres of these muscles. 
The external border, the shortest of tho three, is slightly concave, its edges thick 
and round, continuous above with tho under surface of the acromion process; below, 
with the neck of the scapula. The narrow portion of bone external to this border 
serves to connect the supra- and infra-spinous fossae. 

The Acromion process, so called from forming the summit of the shoulder 
(aKfiov, a summit; upoe, tho -shoulder), is a largo and somewhat triangular process, 
"flattened from behind forwards, directed at first a little outwards, and then curving 
forwards and upwards, so as to overhang the glenoid cavity. Its upper surface, 
directed upwards, backwards, and outwards, is convex, rough, and gives attachment 
to somS fibres of the .Deltoid and the Platysma. Its under surface is smooth and 
concave. Its outer border, which is thick and irregular, affords attachment to the 
Deltoid muscle. Its inner margin, shorter than the outer, is concave, gives attach¬ 
ment to a portion of the Trapezius muscle, and presents about its centre a small oval 
surface, for articulation with the acromial end of the clavicle. Its apex, which 
corresponds to the point of meeting of these two borders in front, is thin, and has 
attached to it the coraco-acromial ligament. 

Of the three borders or costae of the scapula, the superior is the shortest and 
thinnest; it is concave, terminating at its inner extremity at the superior angle, 
at its outer extremity at the coracoid process. At its outer part „ is a deep 
semicircular notch, the suprascapular, forcned partly by the base of the coracoid 
process. This notch is converted into a foramen by the transverse ligament, and 
serves for the passage of the suprascapular nerve. The adjacent margin of 
the superior border affords attachment to the Oino-hyoid muscle. The external, 
or axillary, border is the thickest of the three. It commences above at the lower 
margin of the glenoid cavity, and inclines obliquely downwards and backwards to 
the inferior angle. Immediately below the glenoid cavity, is a rough impression, 
about an inch in length, which affords attachment to the long head of the Triceps 
muscle; to this succeeds a longitudinal groove, which extends as far as its lower 
third, and affords origin to part of the Subscapularis mqscle. The inferior third 
of this border, whioh is thin and sharp, serves for the attachment of a few fibres 
of the Teres major behind, and of the Subscapularis in front. The internal, or 
vertebral, border, also named the base, is the longest of the three, and extends 
from the superior to the inferior angle of the bone. It is arched, intermediate in 
thickness between the superior and the external borders, and the portion of it 
above the spine is bent considerably outwards, so as to form an obtuse angle with 
the lower part. The vertebral border presents an anterior lip, a posterior lip, and 
an intermediate space. The anterior lip affords attachment to the Serratus magnus*; 
the posterior lip, to the Supraspinatus above the spine, the Infraspinatus below; 
the interval between the two lips, to the Levator anguli scapulae above the trian¬ 
gular surface at the commencement of the spine; the Rhomboideus minor, to the 
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edge of that surface; the Rhomboideus major being attached by means of a fibrous 
arch, connected above to the lower part- of the triangular surface at the base of 
the spine, and below to the lower part of the posterior border. 

Of the three angles, the superior, formed by the junction of the superior and 
internal borders, is thin, smooth, rounded, somewhat inclined outwards, and gives 
attachment to a few fibres of the Levator anguli scapul® muscle. The inferior 
angle, thick and rough, is formed by the union of the vertebral and axillary 
borders, its outer surface affording attachment to the Teres major, and occasionally 
a few fibres of the Latissimus dorsi. The anterior angle is the thickest part of the 
bone, and forms what is called the head of the scapula. The head presents a shal¬ 
low, pyriform, articular surface, the glenoid cavity (yXrji'T), a socket), whose longest 
diameter is from above downwards, and its direction outwards and forwards. It is 
broader below than above : at its apex is attached the long tendon of the Biceps 
muscle. It is covered with cartilage in the recent state; and its margins slightly 
raised, give attachment to a fibro-cartilaginous structure, the glenoid ligament, by 
which its cavity is deepened. The neck of the scapula is the slightly depressed 
surface which surrounds the head ; it is more distinct on the posterior than on the 
anterior surface, aud below than above. In the latter situation, it has, arising from 
it, a thick prominence, the coracoid process. 

The Coracoid process, so called from its fancied resemblance to a crow’s f>eak 
(Kopn£ t a crow), is a thick curved process of bone, which arises by a broad base 
from the upper part of the neck of the scapula ; it is directed at first upwards and 
inwards; then, becoming smaller, it changes its direction, and passes forwards 
and outwards. The ascending portion, flattened from before backwards, presents 
in front a smooth concave surface, over which passes the Subscapularis muscle. 
The horizontal portion is flattened from above downwards; its upper surface is 
convex and irregular ; its under surface is smooth ; its anterior border is rough, 
and gives attachment to the Pectoralis minor; its posterior border is also rough 
for the coraco-acromial ligament, while the apex is embraced by the conjoined 
tendon of origin of the short head of the Biceps and of the Coraco-brachialis. 
At the inner side of the root of the coracoid process is a rough impression for the 
attachment of the conoid ligament; and, running from it obliquely forwards and 
outwards on the upper surface of the horizontal portion, an elevated ridge for the 
attachment of the trapezoid ligament. 

Structure. In the head, processes, and all the thickened parts of the bone, it is 
cellular in structure, of a dense compact tissue in the rest of its extent. The centre 
and upper part of the dorsum, but especially the former, are usually so thin as to be 
semi-transparent ; occasionally the bone is found wanting in this situation, and the 
adjacent muscles come into contact. 

Development (fig. 86). By seven centres : one for the body, two for the coracoid 
process, two for the acromion, one for the posterior border, and one for the infeiior 
angle. 

Ossification of the body of the scapula commences about the second month of 
foetal life, by the formation of an irregular quadrilateral plate of bone, imme¬ 
diately behind the glenoid cavity. This plate extends itself so as to form the 
chief part of the bone, the spine growing up from its posterior surface alx>ut the 
third month. At birth, the chief part of the scapula is osseous, only the coracoid 
and acromion processes, the posterior border, and inferior angle, being cartilaginous. 
About the first year after birth, ossification takes place in the middle of the 
coracoid process; which usually becomes joined with the rest of the bone at the 
time when the other centres make their appearance. Between the fifteenth and 
seventeenth years, ossification of the remaining centres takes place in quick suc¬ 
cession, and in the following order: first, near the base of the acromion, and in 
the root of the coracoid process, the latter appearing in the form of a broad 
scale; secondly, in the inferior angle and contiguous part of the posterior border; 
thirdly# near the extremity of the acromion; fourthly, in the posterior border. 
The acromion process, besides being formed of two separate nuclei, has its base 
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formed by an extension into it of the certtre of ossification which belongs to the 
spine, the extent , of which varies in different cases. The two separate nuclei 
unite, and then join with the extension carried in from the spine. These various 
epiphyses become joined to the bone between the ages of twenty-two and twenty- 
five years. Sometimes failure of union between the acromion process and spine 
occurs, the junction being effected by fibrous tissue, or by an imperfect articulation; 

86.—Plan of the Development of the Scapula. By Seven Centres. 



The epiphyses (except one for the Coracoid process) apporir from fifteen to seventeen 
years, and unite between twenty-two and twenty-five years of age. 

in some cases of supposed fracture of the acromion with ligamentous union, it is 
probable that the detached segment was never united to the r est of the bone. 

Articulations. With the humerus and clavicle. 

Attachment of Muscles. To the anterior surface, the Subscapularis; posterior 
surface, Supraspinatus, Infraspinatus; spine. Trapezius, Deltoid; superior border, 
Omo-byoid; vertebral border, Serratus magnus, Levator anguli scapulae, Rheum 
Ixmleus, minor and major; axillary border, Triceps, Teres minoy, Teres major, 
glenoid cavity, long head of the Biceps ; coracoid process, short head of the Biceps, 
Coraco-brachialis, Pectoralis minor; acromion process, the Platysma; and to the 
inferior angle occasionally a few fibres of the JLatissimus dorsi. 

The Humerus. 

The Humerus is the longest and largest bone of the upper extremity; it presents 
for examination a shaft and two extremities. 

The Upper Extremity is the largest part of the bone; it presents a rounded head, 
joined to the shaft by a constricted part, called the neck, and two other eminences, 
the greater and lesser tuberosities (fig. 87). 
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The head, nearly hemispherical in form, is directed upwards, inwards, and a 
little backwards; its surface is smooth, coated with cartilage in the recent state, 
and articulates with the glenoid cavity of the scapula. The circumference of its 
articular surface is slightly- constricted, and is termed the anatomical neck, in 
contradistinction to the constriction which exists below the tuberosities. The latter 
is called the surgical i neck , from its often being the seat of fracture. It should be 
imnemborod, however, that fracture of the anatomical neck does sometimes, though 
rarely, occur. * 

The anatomical neck is obliquely directed, forming an obtuse angle with the 
shaft. It is more distinctly marked in the lower half of its circumference than in 
the upper half, where it presents a narrow groove, sejiarating the head from the 
tuberosities. 1 ts circumference affords attachment to the capsular ligamojit, and is 
perforated by numerous vascular foramina. 

Tim grenter tuberosity is situated on fho outer side of the head and lesser 
tuberosity. Its tipper surface is rounded and marked by three flat facets, separated 
by two slight ridges: the anterior facet gives attachment to the tendon of the 
Supiaspinatus ; the middle one to the Infraspinatus; the posterior facet, and the 
shaft of the bone l>e!ow it, to the Teres minor. The outer surface of the great 
tulierosity is convex, rough, and continuous with the outer side of the shaft. 

The lesser tuberosity is more prominent, although smaller, than the greater : it is 
situated in front of tho head, and is directed inwards and forwards. Its summit 
presents a prominent facet for the insertion of the tendon of the Subscapularis 
muscle. The tuberosities arts separated from one another by a deep groove, the 
bicipital groove, so called from its lodging the long tendon of the Biceps muscle, 
with which runs a branch of the anterior circumflex artery. It commences above 
lietween the two tuberosities, passes obliquely downwards and a little inwards, and 
terminates at tlie junction of the upper with tho middle third of the bone. It is 
deep and narrow at the commencement, and becomes shallow and a little broader 
as it descends. In the recent state it is covered with a thin layer of cartilage, lined 
by a prolongation of the synovial membrane of the shoulder-joint, and receives 
part of the tendon of insertion of the Latissi'mus doi-si about its centre. 

The Shaft of the humerus is almost cylindrical in the upper half of its extent, 
prismatic and flattened below, and presents three borders and three surfaces for 
examination. 

The anterior border runs from the front of the great tuberosity above to the 
coronoid depression below, separating the internal from the external surface. Its 
upper part is very prominent and rough, forms the outer lip of the bicipital groove, 
and serves for tho attachment of the tendon of the Pectoralis major. About its 
centre it forms the anterior boundary of the rough deltoid impression ; below, it is 
smooth and rounded, affording attachment to the Brachialis anticus. 

The external border runs from tlie Back part of the greater tuberosity to the 
external condyle, and separates the external from the posterior surface. It is 
rounded and indistinctly marked in its upper half, serving for the attachment of 
the external head of the Triceps musele; its centre is traversed by a broad but 
shallow oblique depression, the mnsculo-spiral groove; its lower part is marked' 
by a prominent rough margin, a little curved from behind forwards, which presents 
an anterior lip for the attachment of the Supinator longus above and Extensor 
carpi radialis longior below, a posterior lip for the Triceps, and an interstice for 
the attachment of the external intermuscular septum. 

The internal border extends from’ the lesser tuberosity to the internal condyle. 
Its upper third is marked by a prominent ridge, forming the inner lip of the 
■bicipital groove, and gives attachment from above downwards to the tendons of 
the Latissimus dorsi, Teres major, and part of the origin of the inner head of the 
Triceps. About its centre is a rough ridge for the attachment iff the Coraco- 
brachialis, and just below this is seen the entrance of the nutrient canal directed 
downwards. Sometimes there is a second canal higher up, which takes a similar 
direction. The inferior third of this border is raised into a slight ridge, which 
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becomes very prominent below ; it presents an anterior lip for the attachment of 
the Brachialis anticus, a posterior lip for the internal head of the Triceps, and aq 
intermediate space for the internal intermuscular septum. 

The external surface is directed outwards above, where it is smooth, rounded, 
and covered by the Deltoid muscle; forwards below, where it is slightly concave 
from above downwards, and gives origin to part of the Brachialis anticus muscle.. 
About the middle of this surface is seen a rough triangular impression for the 
insertion of the Deltoid muscle; and below it the musculo-spiral groove, directed 
obliquely from behind, forwards, and downwards, and transmitting the musculo- 
spiral nerve and superior profunda artery. 

The internal surface, less extensive than the external, is directed forwards above, 
forwards and inwards below : at its upper part it is narrow, and forms the bicipital 
groove. The middle part of this surface is slightly rough for the attachment of the 
Coraco-brachialis ; its lower part is smooth, concave, and gives attachment to the 
Brachialis anticus muscle.* 

The posterior surface (fig. 88) appears somewhat twisted, so that its upper part is 
directed a little inwards, its lower part backwards and a little outwards. Nearly the 
whole of this surface is covered by the external and infernal heads of the Triceps, 
the former of which is attached to its upper and outer part, this latter to its inner 
land back part, the two being separated by the musculo-spiral' groove. 

The Lower Extremity is flattened from before backwards, and curved slightly 
forwards; it terminates below in a broad articular surface, which is divided into 
two parts by a slight ridge. On cither side of the articular surface are the ex¬ 
ternal and internal condyles. The articular surface extends a little lower than 
the condyles, and is curved slightly forwards, so as to occupy the more anterior 
part of the bone; its greatest breadth is in the transverse diameter, and it is 
obliquely directed, so that its inner extremity occupies a lower level than the 
outer. The outer portion of the articular surface presents a smooth rounded 
eminence, which has received the name of the lesser or radial head of the 
humerus; it articulates with the cup-shaped depression on the head of the radius, 
and is limited to the front and .lower part of the bone, not extending as far back as 
the other portion of the articular surface. On the inner side of this eminence is 
a shallow groove, in which is received the inner margin of the head of the radius. 
The inner or trochlear portion of the articular surface presents a deep depression 
between two well-marked borders. This surface is convex from before back¬ 
wards, concave from side to side, and occupies the anterior, lower and posterior 
parts of the bone. The external border, less prominent than the internal, cor¬ 
responds to the interval between the radius and the ulna. The internal border is 
thicker, more prominent, and consequently of greater length than the external. The 
grooved portion of the articular surface fits accurately within the greater sigmoid 
cavity of the ulna; it is broader and deeper on the posterior than on the anterior 
aspect of the bone, and is inclined obliquely from behind forwards, and from 
without inwards. Above the back part of the trochlear surface is a deep trian¬ 
gular depression, the olecranon fossa, in which is received the summit of the 
olecranon process in extension of the forearm. Above the front part of the 

* A small hook-shaped process of bone, varying from j S to -f of an inch in length, is not 
unfrequently found projecting from the inner surface of the shaft of the humerus two 
inches above the internal condyle. It is curved downwards, forwards, and inwards, and its 
pointed extremity is connected to the, internal border, just above the inner condyle, by a 
ligament or fibrous band ; completing an arch, through which the median nerve and brachial 
artery pass, when these structures deviate from their usual course. Sometimes the nerve 
alone is transmitted through it, or the nerve may be accompanied by the ulnar-interosseous 
artery, in cases of high division of the brachial. A well-marked groove is usually found 
behind the process,In .which the nerve and artery are lodged. This space is analogous to 
the supracondyloid foramdb in many animals, and probably serves in them to protect the 
nerve and artery from compression during the contraction of the muscled in this region. A 
detailed account of this process is givenhy Dr. Struthers, in his ‘ Anatomical and Physio- 
logical Observations,’ p. 202. An accessory portion of the Coraco-brachialis muscle is fre¬ 
quently connected with this process, according to Mr. J. Wood ; Journal of Anat. and Phy . 
No. I, Nov. 1866, p. 47. 
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8.—Left Humerus. Posterior Surface. 



trochlear surface is seen a smaller de¬ 
pression, the coronoid fossa, which receives 
the coronoid process of the ulna during 
flexion of the forearm. These fossa; 
are separated from one another by a thin 
transparent lamina of bone, which is 
sometimes perforated; their upper margins 
afford attachment to the anterior and 
posterior ligaments of the elbow-joint, 
and they are lined in the recent state by 
the synovial membrane of this articula¬ 
tion. Above the front part of the radial 
tuberosity is seen a slight depression, 
which receives the anterior border of the 
head of the radius when the forearm is 
strongly flexed.' The external condyle 
is a small tuljercular eminence, less pro¬ 
minent than the internal, curved a little 
forwards, and giving 'attachment to the 
external lateral ligament of the elbow- 
joint, and to a tendon common to tho 
origin of some of the extensor and su¬ 
pinator muscles. The internal condyle, 
larger and more prominent than the ex¬ 
ternal, is directed a little backwards : it 
gives attachment to the internal lateral 
ligament, to the Pronator radii teres, and 
to a tendon common to the origin of some 
of the flexor muscles of the forearm. The 
ulnar nerve runs in a groove at tho back 
of the internal condyle, or between it and 
the olecranon process. These eminences 
are directly continuous above with the 
external and internal borders. Tho great 
prominence of the inner one renders it 
more liable to fracture. 

Structure. The extremities consist of 
cancellous tissue, covered with a thin 
compact layer; the shaft is composed of 
a cylinder of compact tissue, thicker at 
the centre than at the extremities, and 
hollowed out by a large medullary canal, 
which extends along its whole length. 

Development. By seven centres (fig. 
89); one for tho shaft, one for the head, 
one for the tuberosities, ono for the radial 
head, one for the trochlear portion of 
the articular surface, and one for each 
condyle. The centre for the shaft 
appe&rs very early, soon after ossifica¬ 
tion has commenced in the clavicle, and 
soon extends towards the extremities. 
At birth the humerus-is ossified nearly 
in its whole length, the extremities re¬ 
maining cartilaginous. Betweeri the first 
and second years ossification commences 
in the head of the bone, and between the 
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second and third years the centre for the tuberosities makes its appearance, usually 
by a single ossific point, but sometimes, according to Bedard, by one for each 
tuberosity, that for the lesser being small, and not appearing until after the fourth 
year. By the fifth year the centres for the head and tuberosities have enlarged and 
Income joined, so as to form a single large epiphysis. 

The lower end of the humerus is developed in the following manner: At the 
end of the second year ossification commences in the radial portion of the ar¬ 
ticular surface, and from this point extends iiyvards, so as to form the chief part 
of the articular end of the bone, the centre for the inner part of the articular sur¬ 
face not appearing until about the age of twelve. Ossification commences in the 
internal condyle about the fifth year, and in the external one not until about tho 
thirteenth or fourteenth year. About 
sixteen dr seventeen years, the outer 
condyle and both portions of tho 
articulating surface (having already 
joined) unite with the slmft ; at eigh¬ 
teen years the inner condyle liooomos 
joined, whilst the upper epiphysis, al¬ 
though the first formed, is not united 
until about Ihe twentieth year. 

Articulations. With the glenoid ca¬ 
vity of the scapula., and with the ulna 
and radius. 

Attachment, of Muscles. To the 
greater tuberosity, the Supraspinal us, 

Infraspinatus, and Teres minor; to 
the lesser tuberosity, the Subscapu- 
laris; to the anterior bicipital ridge, 
the Pectoralis major; to the posterior 
bicipital ridge and groove, tho Latis- 
simus dorsi and Teres major; to the 
shaft, the Deltoid, Ooraco-brachialis, 

Bracliialis anticus, external and in¬ 
ternal heads of the Triceps, Subanconeus ; 
to the internal condyle, the Pronator 
radii teres, and common tendon of the 
Flexor carpi radialis, Palmaris longus, 

Flexor digitorum sublimis, and Flexor 
carpi ulnaris : to the external condy¬ 
loid ridge, the Supinator longus, and 
Extensor carpi radial is longior; to the 
external condyle, the common tendon of the Extensor carpi radialis brevior, 
Extensor communis digitorum, Extensor minimi digjti, and Extensor carpi ulnaris, 
the Anconeus, and Supinator brevis. 

The Forearm is that portion of the upper extremity which is situated between 
the elbow and wrist. It is composed of two bones, tho Ulna and the lladius. 

The Ulna. 

i 

The Ukta (figs. 90, 91), so called fi-om its forming the elbow (wAti >/), is a long 
bone, prismatic in form, placed at the inner side of the forearm, parallel with the 
radius. It is ttj^ larger and longer of the two bones. Its upper extremity, of great 
thickness and strength, forms a large part of the articulation of the elbow-joint; 
it diminishes in size from above downwards, its lower extremity being very small, 
end excluded from the wrist-joint by the interposition of an interarticular fibro- 
oartilage. It is divisible into a shaft, and two extremities. 

The Upper Extremity, tho strongest part of the bone, presents for examination 


89.—Plan of the Development of the 
Ilumerus. Bv Seven Centres. 
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two large curved processes, the Olecranon process and the Coronoid process; and 
two concave articular cavities, the greater and lesser Sigmoid cavities. 

The Olecranon Process (wXtrtj, elbow; upavor, head) is a large thick curved 
eminence, situated at the upper and back part of the ulna. It rises somewhat 
higher than the coronoid, and is curved forwards at the summit so as to present a 
prominent tip, its base being contracted where it joins the shaft. This is the 
narrowest part of the tipper end of the ulna, and, consequently, the most usual 
seat of fracture. The posterior surface of the olecranon, directed backwards, 
58 triangular, smooth, subcutaneous, and covdhed by a bursa. Its upper surface, 
directed upwards, is of a quadrilateral form, marked behind by a rough impression 
for the attachment of the Triceps muscle; and in front, near the margin, by a 
slight transverse groove for the attachment of part of the posterior ligament of the 
elbow-joint. Its anterior surface is smooth, concave, covered with cartilage in the 
recent state, and forms the upper and back part of the great sigmoid cavity. The 
lateral borders present a continuation of the same groove that was seen on the 
margin of the superior surface; they serve for the attachment of ligaments, viz., 
the back part of the internal lateral ligament internally, the posterior ligament 
externally. The Olecranon process, in its structure as well as in its position and 
use, resembles the Patella in tho lower limb; and, like it, sometimes exists as a 
separate piece, not united to the rest of the bone.* 

The Coronoid. Process (vopdnjj, a crow's beftk) is a rough triangular eminence of 
bone which projects horizontally forwards from the upper and front part of the 
ulna, forming the lower part of the great sigmoid cavity. Its base is continuous 
with the shaft, and of considerable strength, so much so that fracture of it is an 
accident of rare occurrence. Its apex is pointed, slightly curved upwards, and 
received into tho coronoid depression of the humerus in flexion of the forearm. 
Its upper surface is smooth, concave, and forms the lower part of the great sigmoid 
cavity. The under suiface is concave, and marked internally by a rough impres¬ 
sion for the insertion of the Braeliialis anticus. At the junction of this surface 
with the shaft is a rough eminence, the tubercle of the ulna, for the attachment of 
the oblique ligament. Its outer surface presents a narrow, oblong, articular de¬ 
pression, the lesser sigmoid cavity. The inner surface, by its prominent free 
margin, serves for the attachment of part of the internal lateral ligament. At the 
front part of this surface is a small rounded eminence for the attachment of one 
head of the Flexor digitorum sublimis, behind the eminence, a depression for part 
of the origin of the Flexor profundus digitorum, and, descending from the emi¬ 
nence, a ridge, which gives attachment to one head of the Pronator radii teres. 
Occasionally, the Flexor longus pollicis arises from the lbwer part of the Coronoid 
process by a rounded bundle of muscular fibres. 

The Greater Sigmoid. Cavity , so called from its resemblance to the old shape of 
the Greek letter 2 , is a semilunar depression of large size, formed by the olecranon 
and coronoid processes, and serving for articulation with the trochlear surface of 
the humerus. About the middle of either lateral border of this cavity is a notch, 
which contracts it somewhat, and serves to indicate the junction of the two pro¬ 
cesses of which it is formed. The cavity is concave from above downwards, and 
divided into two lateral parts by a smooth elevated ridge, which runs from the 
summit of the olecranon to the tip of the coronoid process. Of these two portions, 
the internal is the larger; it is slightly concave transversely, the external portion 
being convex above, slightly concave below. 

The Lesser Sigmoid Cavity is a narrow, oblong, articular depression, placed on 
the outer side of the coronoid process, and serving for articulation with the head 
of the radius. It is concave from before backwards; and its extremities, which 
are prominent, serve for the attachment of the orbicular ligament. 

The Shaft is prismatic in form at its upper part, and curved from behind 

* * Professor Owen regards the olecranon as homologous not with the patella, but with an 

extension of the upper end of the fibula above the knee-joint, which is met with in the 
Ornithorhynchus, Echidna, and some other animals. (Owen, ‘ On the Nature of Limbs') 
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forwards, and from within outwards, so as to be convex behind and externally ; its 
central part is quite straight; its lower part rounded, smooth, and bent a little 
outwards; it tapers gradually from above downwards, and presents for examination 
three borders, and three surfaces. 

The anterior border commences above at the prominent inner angle of the coro- 
noid process, and terminates below in front of the styloid process. It is well marked 
above, smooth and rounded in the middle of its extent, and affords attachment to 
the Flexor profundus digitorum: its lower fourth, bounded by an oblique ridge, 
serves for the attachment of the Pronator quadratus. It separates the anterior 
from the internal surface. 

The posterior border commences above at the ;q>ex of the triangular surface at 
the back part of the olecranon, and terminates below at the back part of the styloid 
process; it is well marked in the upper three-fourths, and gives attachment to an 
aponeurosis common to the Flexor carpi ulnaris, the Extensor carpi ulnaris, and 
the Flexor profundus digitorum muscles; its lower fourth is smooth and rounded. 
This l>order separates the internal from the posterior surface. . 

The external or interosseous border commences above by two lines, which converge 
one from each extremity of the lesser sigmoid cavity, enclosing between them a trian¬ 
gular space for the attachment of part of the Supinator brevis, and terminates below 
at the middle of tlie bead of the ulna. Its two middle fourths are very prominent, 
and serve for the attachment of the interosseous membrane; its lower fourth is 
smooth and rounded. This border separates the anterior from the posterior surface. 

The anterior surface, much broader above than below, is concave in the upper 
three-fourths of its extent, and affords attachment to the Flexor profundus digi¬ 
torum ; its lower fourth, also concave, to the Pronator quadratus. The lower 
fourth is separated from the remaining portion of the hone by a prominent ridge, 
directed obliquely from above downwards and inwards; this ridge marks tlie 
extent of attachment of the Pronator above. At the junction of the upper with 
the middle third of the bone is the nutrient canal, directed obliquely upwards 
and inwards. 

The posterior surface, directed backwards and outwards, is broad and concave 
above, somewhat narrower and convex in the middle of its course, narrow, smooth, 
and roundod below. It presents above an oblique ridge, which runs from the 
posterior extremity of the lesser sigmoid cavity, downwards to the posterior border ; 
the triangular surface above this ridge receives the insertion of the Anconeus 
muscle, whilst the ridge itself affords attachment to the Supinator brevis. The 
surface of bone below this js subdivided by a longitudinal ridge, sometimes called 
the perpendicular line, into two parts : the internal part is smooth, concave, and 
gives origin to (occasionally is merely covered by) the Extensor carpi ulnaris; the 
external portion, wider and rougher, gives attachment from above downwards to 
part of the Supinator brevis, the Extensor ossis metacarpi pollicis, the Extensor 
socundi internodii pollicis, and the Extensor indicis muscles. 

Tlie internal surface is broad and concave above, narrow and convex below. 
It gives attachment by its upper three-fourths to the Flexor profundus digitorum 
muscle : its lower fourth is subcutaneous. 

Tlie Lower Extremity of the ulna is of small size, and excluded from the articu¬ 
lation of the wrist-joint. It presents for examination two eminences, the outer and 
larger of which is a rounded articular eminence, termed the head of the ulna; the 
inner, narrower 'and more projecting, is a non-articuj/ir eminence, the styloid 
process. The head presents an articular facet, part of which, of an oval form, is 
directed downwards, and plays on the surface of the triangular fihro-cartilage, 
"hich separates this bone from the wrist-joint; the remaining portion, directed 
outwards, is narrow, convex, and received into the sigmoid cavity of the radius. 
The styloid process projects from the inner and back part of the hone, and descend® 
a little lower than the head, terminating in a rounded summit, which affords attach¬ 
ment to the internal lateral ligament of the wrist. The head is separated from 
the styloid process by a depression for the attachment of the triangular ipter- 
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articular fibro-cartilage; and behind, by a shallow groove for the passage of the 
tendon of the Extensor carpi ulnaris. 

Structure. Similar to that of the other long bones. 

Development. By three centres : one for the shaft, one for the inferior extremity, 
and one for the olecranon (fig. 92). Ossification commences near the middle of 
the shaft about the fifth week, and soon extends through the greater part of the 
bone. At birth the ends are cartilaginous. About the fourth year, a separate 
osseous nucleus appears in the middle of the head, which soon extends into the 
styloid process. About the tenth year, ossific matter appears in the olecranon near 
its extremity, the chief part of^ this process being formed from an extension of the 
shaft of the bone into it. At about the sixteenth year, the upper epiphysis becomes 
joined, and at about the twentieth year the lower one. 

Articulations. With the humerus and radius. 

Attachment of Muscles. To the Olecranon: the Triceps, Anconeus, and 

92.—Plan of the Development of the Ulna. ^ ^ of . the , FIexor ^rpi ulnaris. 

By Three Centres. 1 ° the coronoid process: the Bra- 

OlecTajic/n ehialis anticus, Pronator radii teres, 

4 a*o «■ atShaftac fO* FJexor subliinis digitorum, and Flexor 

profundus digitorum, occasionally also 
the Flexor longus pollicis. To the 
shaft: the Flexor profundus digi¬ 
torum, Pronator quadratus, Flexor 
cutpi ulnaris, Extensor carpi ulnaris, 
Anconeus, Supinator brevis, Extensor 
ossis metacarpi pollicis, Extensor se- 
cundi internodii pollicis, and Extensor 
indicis. 

The Radius. 

The Radius is situated on the outer 
side of the forearm, lying parallel 
with the ulna, which exceeds it in 
length and size. Its upper end is 
small, and forms only a small part of 
the elbow-joint; but its lower end is 
large, and forms the chief part of the 
wrist. It is one of the long bones, 
4 a**" at 4 QuEpVrfw Stofi at so*?? pi i smat j c i n f orm) slightly curved 

longitudinally, and like other long 
bones has a shaft and two extremities. 

The Upper Extremity presents a head, neck, and tuberosity. The head is of a 
cylindrical form, depressed on its upper surface into a shallow cup, which articulates 
with the radial or lesser head of the humerus in flexion of the joint. Around the 
circumference of the head is a smooth articular surface, coated with cartilage in 
the recent state, broad internally where it rotates within the lesser sigmoid cavity 
of the ulna; narrow in the rest of its circumference, to play in the orbicular liga¬ 
ment. The head is supported on a round, smooth, and constricted portion of bone, 
called the neck, which presents, behind, a slight ridge, for the attachment of part 
of the Supinator brevis. Beneath the neck, at the inner and front aspect of the 
bone, is a rough eminence, the tuberosity. Its surface is divided into two parts by 
a vertical line—a. posterior rough portion, for the insertion of the tendon of the 
Biceps muscle; and an anterior smooth portion, on which a bursa is interposed 
between the tendon and the bone. 

The Shaft of the bone is prismoid in form, narrower above than below, and 
slightly curved, so as to be convex outwards. It presents three surfaces, separated 
by three borders. 

The anterior border extends from the lower part of the tuberosity above, to the 
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anterior part of the base of the styloid process below. It separates the anterior 
from the external surface. Its upper third is very prominent; and from its 
oblique direction, downwards and outwards, has received the nlme of the oblique, 
line, of the radius. It gives attachment, externally, to the Supinator brevis; 
internally, to the Flexor longus pollicis, and between these to the Flexor digitorum 
sublimis. The middle third of the anterior border is indistinct and rounded. Its 
lower fourth is sharp, promident, affords attachment to the Pronator quadratus, and 
terminates in a small tubercle, into which is inserted the tendon of the Supinator 
longus. 

The posterior border commences above, at the back part of the neck of the radius, 
and terminates below, at the posterior part of the base of the styloid process ; it 
separates the posterior from the external surface. It is indistinct above and below, 
but well marked in the middle third of the bone. 

The internal or interosseous border commences above, at the back part of the 
tuberosity, where it is rounded and indistinct, becomes sharp and prominent as it 
descends, and at its lower part bifurcates into two ridgos, which descend to the 
anterior and posterior margins of the sigmoid cavity. This border separates the 
anterior from the posterior surface, and has the interosseous membrane attached to 
it throughout the greater part of its extent. 

The anterior surface is narrow and concave for its upper two-thirds, and gives 
attachment to the Flexor longus pollicis muscle; below, it is broad and ilat, and 
gives attachment to the. Pronator quadratus. At the junction of the upper and 
middle thirds of this surface is the nutrient foramen, which is directed obliquely 
upwards. 

The posterior surface is rounded, convex, and smooth, in the upper third of its 
extent, and covered by the Supinator brevis muscle. Its middle third is broad, 
slightly concave, and gives attachment to the Extensor ossis metacarpi pollicis 
above, the Extensor primi internedii pollicis below. Its lower third is broad, 
convex, and covered by the tendons of the muscles, which subsequently run iu tho 
grooves on the lower end of the bone. 

The external surface is rounded and convex throughout its entire extent. Its 
upper third gives attachment to the Supinator brevis muscle. About its centre is 
seen a rough ridge, for the insertion of the Pronator radii teres muscle. Its lower 
part is narrow, and covered by the tendons of the Extensor ossis metacarpi pollicis 
and Extensor primi internodii pollicis muscles. 

The Lower Extremity of the radius is large, of quadrilateral form, and provided 
with two articular surfaces, one at the extremity for articulation with the carpus, 
and one at the inner side of the bone for articulation with the ulna. The carpal 
articular surface is of triangular form, concave, smooth, and divided by a slight 
antero posterior ridge into two parts. Of these, the external is large, of a trian¬ 
gular form, and articulates with the scaphoid bone, the inner, smaller and 
quadrilateral, articulates with the semilunar. The articular surface for the ulna 
is called the siymoid cavity of the radius; it is narrow, concave, smooth, and 
articulates with the head of the ulna. The circumference of this end of the bone 
presents three surfaces, an anterior, external, and posterior. The miterior 
surface , rough and irregular, affords attachment to the anterior ligament of 
the wrist-joint. The external surface is prolonged obliquely downwards into 
a strong conical projection, the styloid process, which gives attachment by its 
base to the tendon of the Supinator longus, and by its aj>ex to the external lateral 
ligament of the wrist-joint. The outer surface of this process is marked by two 
grooves, which run obliquely downwards and forwards, and are separated from 
one another by an elevated ridge. The anterior one gives passage to the tendon 
of the Extensor ossis metacarpi pollicis, the posterior one to the tendon of the 
Extensor primi internodii pollicis. The posterior surface is convex, affords at¬ 
tachment to the posterior ligament of the wrist, and is marked by three grooves. 
Proceeding from without inwards, the first groove is broad, but shallow, and sub¬ 
divided into two by a slightly elevated ridge : the outer of these two transmits the 
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tendon of the Extensor carpi radialis longior, the inner the tendon of the Extensor 
carpi radialis brevior. The secbnd, which is near the centre of the bone, is a deep 
but narrow groove, directed obliquely from above, downwards and outwards; it 
transmits the tendon of the Extensor secundi intemodii pollicis. The third, lying 
most internally, is a broad groove, for the passage of the tendons of the Extensor 
communis digitorum, Extensor indicia and Extensor minimi digiti; the tendon of 
the last-named muscle passing through the groove at the point of articulation 
of the radius with the ulna, and lying in a separate sheath of the annular ligament. 

Structure. Similar to that of the other long bones. 

Development (fig. 93). By' three centres: one for the shaft, and one for each 

extremity. That for the shaft makes 


93-—Plan of the Development of the Radius. 
By Three Centres. 
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bone, soon after the development of 
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«■*“<■* the bone are cartilaginous. About the 
end of the second year, ossification 
commences in the lower epiphysis; 
and about the fifth year, in the upper 
one. At the age of puberty, the up¬ 
per epiphysis becomes joined to the 
shaft; the lower epiphysis becoming 
united about the twentieth year. 

Articulations. With four bones: the 
humerus, ulna, scaphoid, and semi¬ 
lunar. 

Attachment of Muscles. To the tu¬ 
berosity, the Biceps; to the oblique 
ridge, the Supinator brevis, Flexor 
digitorum snblimis, and Flexor longus 
pollicis ; to the shaft (its anterior sur¬ 
face), the Flexor longus pollicis and 
Pronator quadratus ; (its posterior sur¬ 
face), the Extensor ossis metacarpi 
pollicis and Extensor primi internodii 
pollicis; (its outer surface), * the Pro¬ 
nator radii teres; and to the styloid 
process, the Supinator longus. 


y mutes ust^&riaft alA 


THE HAND, 

The skeleton of the Hand is subdivided into three segments—the Carpus or wrist 
bones, the Metacarpus or bones of the palm, and the Phalanges or bones of the fingers. 


The Caepus. 

The bones of the Carpus, eight in number, are arranged in two rows. Those 
of the upper row, enumerated from the radial to the ulnar side, are the scaphoid, 
semilunar, cuneiform, and pisiform; those of the lower row, enumerated in the 
same order, are the trapezium, trapezoid, os magnum, and unciform. 

Common Characters op the Carpat, Bones. 

Each bone (excepting the pisiform) presents six surfaces. Of these, the ante¬ 
rior or palmar, and the posterior or dorsal, are rough, for ligamentous attachment, <# 
the dorsal surface being generally the broader of the two. The superior and 
inferior are articular, the superior generally convex, the inferior concave; and the 
internal and external are also articular when in contact with contiguous bones, 
otherwise rough and tubercular. Their structure in all is similar, consisting 
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within of cancellous tissue enclosed in a layer of compact bone. Each bono is also 
developed from a single centre of ossification. 

Bones of the Upper Row. (Figs. 94, 95.) 

The Scaphoid is the largest bone of the first row. It has received its name from 
its fancied resemblance to a boat, being broad at one end, and narrowed like a prow 
at the opposite. It is situated at the upper and outer part of the carpus, its 
direction being from above downwards, outwards, and forwards. The superior 
surface is convex, smooth, of triangular shape, and articulates with the lower end 
of the radius. The inferior surface . directed downwards, outwards, and backwards, 
is smooth, convex, also triangular, and divided by a slight ridge into two parts, 
the external of which articulates with the trapezium, the inner with the trapezoid. 
The posterior or dorsal surface presents a narrow, rough groove, which runs the 
entire breadth of the bone, and serves for the attachment of ligaments. The 
anterior or palmar surfabe is concave above, and elevated at its lower and outer 
part into a prominent rounded tubercle, which projects forwards from the front of 
the carpus, .and gives attachment to the anterior annular ligament of the wrist. 
The external surface, is rough and narrow, and gives attachment to the external 
lateral ligament of the wrist. The internal surface presents two articular facets: 
of these, the supeiior or smaller one is flattened, of semilunar form, and articulates 
with the semilunar; the inferior or larger is concave, forming, with the semilunar 
bone, a concavity for the head of the os magnum. 

Lay it with the dorsal surface, i.e., the narrow non-articular grooved surface, 
on the table, and tho convex radial articular surface towards you. Tho tubercle 
is outwards, i.e., points to tho side to which the hone belongs.* 

Articulations. With five hones : the radius above, trapezium and trapezoid Ixdow, 
os magnum and semilunar internally. 

Tho Semilunar bone may be distinguished by its deep concavity and crescentic 
outline. It is situated in the centre of the upper row of the carpus, between tho 
scaphoid and cuneiform. The superior surface, convex, smooth, and hounded by 
four edges, articulates with the radius. The inferior surface is deeply concave, and 
of greater extent from before backwards than transversely; it articulates with the 
head of the os magnum, and by a long narrow facet (separated by a ridge from the 
general surface) with the unciform bone. The anterior or palmar and posterior or 
dorsal surfaces are rough, for the attachment of ligaments, the former being the 
broader, and of somewhat rounded form. The external surface presents a narrow, 
flattened, semilunar facet, for articulation with the scaphoid. The internal surface, 
is marked by a smooth, quadrilateral facet, for articulation with the cuneiform. 

Lay it with the broader non-articular surface upwards and the convex articular 
surface for the radius backwards (i.e. towards you). The- semilunar facet for the 
scaphoid will be on the side to which the bone belongs: or, again, the broader of the 
two articular portions on the concave surface; namely, that for the os magnum will 
also be on the same side. 

Articulations. With five bones: the radius above, os magnum and unciform' 
below, scaphoid and cuneiform on either side. 

The Cuneiform. (VOs Pyramidal) may be distinguished by its pyramidal shape, 
and by its having an oval, isolated facet, for articulation with the pisiform bone. 
It is situated at the upper and inner side of the carpus. The superior surface 
presents an internal, rough, non-articular portion; and an external or articular 
portion, which is convex, smooth, and separated from the lower end of the ulna by 
the interarticular fibro-cartilage of the wrist. The inferior surface, directed out¬ 
wards, is concave, sinuously curved, and smooth for articulation with the unciform. 
The posterior or dorsal surface is rough, for the attachment of ligaments. The 
anterior or palmar surface presents, at its inner side, an oval facet, for articulation 

* In these directions each bone is supposed to he placed as it would be if the hand were 
laid supine on the table in front of the student, with the wrist towards him. 
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with the pisiform; and is rough externally, for ligamentous attachment. The 
external surface, the base of the pyramid, is marked by a flat, quadrilateral, smooth 
facet, for articulation with the semilunar. The internal surface., the summit of the 
pyramid, is pointed and roughened, for the attachment of the internal lateral 
ligament of the wrist. 

Lay it with the surface on which the pisiform facet is upwards, and the con¬ 
cavo-convex surface for the unciform in front. The biise of the wedge (i.e., the 
broad end of the bone) will be on the side to which k belongs. 

Articulations. With three bones : the semilunar externally, the pisiform in front, 
the unciform below, and with the triangular interarticular fibro-cartilage which 
separates it from the lower end of the ulnfL 

The Pisiform bone may be known by its small size, and by its presenting a 
single articular facet. It is situated at the anterior and inner side of the carpus, is 
nearly circular in form, and presents on its posterior surface, a smooth oval facet, 
for articulation with the cuneiform bone. This facet approaches the superior, but 
not the inferior, border of the bone. The anterior or palmar surface is rounded and 
rough, and gives attachment to the anterior annular ligament. The outer and inner 
surfaces are also rough, the former being convex, the latter usually concave. 

Lay it with the articular facet on the table, and the non-articular part of the 
same surface in front. The concave (inner) surface is then on the side to which the 
bone does not belong, i.e., on the ulnar side. 

Articulation. With one bone, the cuneiform. 

Attachment of Muscles. To two; the Flexor carpi ulnaris, and Abductor minimi 
digiti; and to the anterior annular ligament. 

Bones of the Lower Bow. (Figs. 94, 95.) 

The Trapezium is of very irregular form. It may be distinguished by a deep 
groove, for the tendon of the Flexor caipi radialis muscle. It is situated at the 
external and inferior part of the carpus, between the scaphoid and first meta¬ 
carpal bone. The superior surface, concave and smooth, is directed upwards and 
inwards, and articulates with the scaphoid. The inferior surface, directed down¬ 
wards and outwards, is oval, concave from side to side, convex from before back¬ 
wards, so ms to form a saddle-shaped surface, for articulation with the base of the 
first metacarpal bone. The anterior or palmar surface is narrow and rough. 
At its upper part is a deep groove, running from above obliquely downwards and 
inwards; it transmits the tendon of the Flexor carpi radialis, and is bounded 
externally by a prominent ridge, the oblique ridge of the trapezium. This surface 
gives attachment to the Abductor pollicis, Flexor ossis metacarpi, and Flexor brevis 
pollicis muscles; and the anterior annular ligament. The posterior or dorsal 
surface is rough, and the external surface also broad and rough, for the attachment 
9f ligaments. The internal surface presents two articular facets: the upper one, 
large and concave, articulates with the trapezoid; the lower one, narrow and 
flattened, with the base of the second metacarpal bone. 

Lay it with its prominent ridge* upwards and towards yourself. The saddle-' 
shaped surface for the thumb is on the side to which the bone belongs. 

Articulations. With four bones : the scaphoid above, the trapezoid and second 
metacarpal bones internally, the first metacarpal below. 

Attachment of Muscles. Abductor pollicis. Flexor ossis metacarpi, and part of the 
Flexor brevis pollicis. 

The Trapezoid is the smallest bone in the second row. It may be known by 
its wedge-shaped form, the broad end of the wedge forming the dorsal, the narrow 
end the palmar surface; and by its having four articular surfaces touching each 
other, and separated by sharp edges. The superior surface, quadrilateral in form, 
smooth and slightly concave, articulates with the scaphoid. The inferior surface 

* This prominent ridge is between the deep groove for the tendon of the Flexor carpi 
radialis and the non-articular surface. 
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articulates with the upper end of the second metacarpal hone; it is convex from 
side to side, concave from before backwards, and subdivided, by an elevated ridge 
into' two unequal lateral facets. The 'posterior or dorsal and anterior or palmar 
surfaces are rough, for the attachment of ligaments, the former being the larger 
of the two. The external surface, convex and smooth, articulates with the 
trapezium. The internal surface is concave and smooth below, for articula¬ 
tion with tlio os magnum; rough above, for the attachment of an interosseous 
ligament. 

Lay it with its smaller non-articular surface upwards, and the edge which 
separates the two concave articular facets forwards. The lower end of the bone 
will then curve away from the side to whfch it belongs.* 

Articulations. With four bones: the scaphoid above, second metacarpal bone 
below, trapezium externally, os magnum internally. 

A ttachment of Muscles. Part of the Flexor brevis pollicis. 

The Os Maynum is the largest bone of the carpus, and occupies the centre of 
the wrist. > It*presents tfbove a rounded portion or head, which is received into 
the concavity formed by the scaphoid and semilunar bones; a constricted portion 
or neck; and, below, the body. The superior surface is rounded, smooth, and 
articulates with the semilunar. The inferior surface is divided by two ridges into 
three facets, for articulation with the second, third, and fourth metacarpal bones; 
that for the third (the middle facet) being the largest of the three. The posterior 
or dorsal surface is broad and rough ; the anterior or palmar, narrow, rounded, 
and also rough, for the attachment of ligaments. The external surface articulates 
with the trapezoid by a small facet at its anterior inferior angle, behind which is 
a rough depression for the attachment of an interosseous ligament. Above this is 
a deep and rough groove, which forms part of the neck, and serves for the attach¬ 
ment of ligaments, bounded superiorly by a smooth convex surface^ for articulation 
with the scaphoid. The interned surface articulates with the unciform by a smooth, 
concave, oblong facet, which occupies its posterior and superior parts; and is rough 
in front, for the attachment of an interosseous ligament. 

Lay it on the table with the narrower (convex) non-articqlar surface upwards, 
<«fnd the head towards you. The prominent corner at tho lower anterior part of the 
bone inclines away from the side to which it belongs. 

Articulations. With seven bones : the scaphoid and semilunar above; the second, 
third, and fourth metacarpal below; the trapezoid on the radial side; and the unci¬ 
form on the ulnar side. 

Attachment of Muscles. Part of the Flexor brevis pollicis. 

The Unciform bone may be readily distinguished by its wedge-shaped form, and 
the hook-like process that projects from its palmar surface. It is situated at tho 
inner and lower angle of the carpus, with its base downwards, resting on the two 
inner metacarpal bones, and its apex directed upwards and outwards. The superior 
surface, the apex of the wedge, is narrow, convex, smooth, and articulates with 
the semilunar. The inferior surface articulates with the fourth and fifth meta¬ 
carpal nones, the concave surface for each being separated by a ridge, which runs 
from before backwards. The posterior or dorsal surface is triangular and rough, 
for ligamentous attachment. The anterior or palmar surface presents, at its lower 
and inner side, a curved hook-like process of bone, the unciform process, directed 
from the palmar surface forwards and outwards. It gives attachment, by its 
apex, to the annular ligament; by its inner surface, to the Flexor brevis minimi 
digiti, and the Flexor, ossis metacarpi minimi digit!; and is grooved on its outer 
side, for the passage of the Flexor tendons into the palm of the hand. This is one 
of the four eminences on the front of the carpus, to which the anterior annular 

* If the bone be not well marked, the following method, suggested by Mr. E. J. Spitta, 
formerly Demonstrator of Anatomy at St. George’s Hospital School, will be found more simple. 
Let the superior—i.e. the smooth quadrilateral articular—surface be directed towards the 
student, and the posterior—the larger rough non-articular—surface upwards; the latter will 
then be found to present a wedge-shaped outline, the base of which points to the side to which 
the bone belongs, 
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ligament is attached; the others being the pisiform internally, the oblique ridge of 
the trapezium and the tuberosity of the scaphoid externally. The internal sur¬ 
face articulates with the cuneiform by an oblong facet, cut obliquely from above, 
downwards and inwards. The external surface articulates with the os magnum 
by its upper and posterior part, the remaining portion being rough, for the attach¬ 
ment of ligaments. 

Lay it with the hooked process upwards, and the articular surface divided into 
two parts for the metacarpal bones forwards. The concavity of the process will be 
on the side to which the bone belongs. 

Articulations. With five bones : the semilunar above, the fourth and fifth meta¬ 
carpal below, the cuneiform internally, the os magnum externally. 

Attachment of Muscle*. To two : the Flexor brevis minimi digiti, and Flexor 
oasis metacarpi minimi digiti; and to the anterior annular ligament. 

The Metacarpus. 

* \ 

The Metacarpal bones are five in number: they are long Cylindrical bones, 
presenting for examination a shaft, and two extremities. 

Common Characters of the Metacarpal Bones. 

The shaft is prisraoid in form, and curved longitudinally, so as to be convex in 
the longitudinal direction behind, concave in front. It presents three surfaces: 
two lateral, and one posterior. The lateral surfaces are concave, for the attach¬ 
ment of the Interossei muscles, and separated from one another by a prominent 
line. The posterior or dorsal surface is triangular, smooth, and flattened below, 
and covered, in the recent state, by the tendons of the Extensor muscles. In its 
upper half it is divided by a ridge into two narrow lateral depressions, for the 
attachment of the Dorsal interossei muscles. This ridge bifurcates a little above 
the centre of the bone, and its branches run to the small tubercles on each side of 
the digital extremity. 

The carpal extremity, or hasp, is of a cuboidal form, and broader l>ehind than in 
front: it articulates above with the carpus, and on each side with the adjoining 
metacarpal bones; its dorsal and palmar surfaces being rough, for the attachment 
of tendons and ligaments. 

The digital extremity, or head, presents an oblong surface, flattened at each side, 
for articulation with the first phalanx; it is broader, and extends farther forwards 
in front than behind, and is longer in the antero-posterior than in the'transverse 
diameter. On either side of the head is a deep depression, surmounted by a 
tubercle, for the attachment of the lateral ligament of the metacarpo-phalangeal 
joint. The posterior surface, broad and flat, supports the Extensor tendons; the 
anterior surface presents a median groove, bounded on each side by a tubercle, for 
the passage of the Flexor tendons. 

Peculiar Characters of the Metacarpal Bones. 

The metacarpal hone of the tliumh is shorter and wider than the rest, diverges 
to a greater degree from the carpus, and its palmar surface is directed inwards 
towards the palm. The shaft is flattened and broad on its dorsal aspect, and does 
not present thp bifurcated ridge which is found on the other metacarpal bones; it 
is concave from before backwards on its palmar surface. The carpal extremity, or 
base, presents a concavo-convex surface, for articulation with the trapezium, and has 
no lateral facets. The digital extremity is less convex than that of the other meta¬ 
carpal bones, broader from side to side than from before backwards, and terminates 
anteriorly in a small articular eminence on each side, over which play two sesamoid 
hones, 

The side to which this bone belongs may he known by observing the little 
facet, which is marked on the inner side of its posterior surface just above the 
base, for the tendon of the Extensor oasis metacarpi pollicis. Mr. Holden directs 
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that the bone be placed with its dorsal surface upwards, and its head towards the : 
student, which is the reverse of the ordinary position. This facet will then mark 
the side to which the bone belongs. 

The metacarpal bone of the index finger is the longest, and its base the largest 
of the other four. Its carpal extremity is prolonged upwards and inwards. The 
dorsal and palmar surfaces of this extremity are rough, for the attachment of 
tendons and ligaments. It presents four articular facets; the first, at the end of 
the bone, is concave from side to side, convex from before backwards, and articu¬ 
lates with the trapezoid ; the second, on the radial side, is a flat quadrilateral facet, 
for the trapezium. The third and fourth are on the ulnar side of the extremity, ami 
are separated by a ridge : the proximal one^long and narrow, articulates with the os- 
magnum; the distal one, considerably broader and notched, with the third meta¬ 
carpal bone. 

The side to which this bone belongs is marked by the absence of the lateral 
facet on the outer (radial) side of its head, so that if the bone be placed with its 
base towards the student, ajid the palmar surface upwards, the side on which there 
is no lateral facet will be that to which it belongs. If the head of the bone be indis¬ 
tinctly marked, the base can be recognised, its ulnar or inner surface being marked 
by the two long narrow facets for the os magnum and third metacarpal, easily 
distinguishable from the single quadrangular facet on the radial side for the trape¬ 
zium, which will then mark the side to which the bone belongs. 

The metacarpal bone of the middle finger is a little smaller than the preceding; 
it presents a pyramidal eminence on the radial side of its base (dorsal aspect), which 
extends upwards behind the os magnum. The carpal articular facet is concave 
behind, flat and horizontal in front, and corresponds to the os magnum. On the 
radial side is a smooth concave facet, for articulation with the second metacarpal 
bone; and on the ulnar side two small oval facets, for articulation with the fourth 
metacarpal. 

The side to which this bone belongs is easily recognised by the projecting angle 
on the lower radial corner of its base. With the palmar surface uppermost, and the 
base towards the student, this projection points towards the side to which the 
bone belongs. 

The metacarpal bone of the ring-finger is shorter and smaller than the preceding, 
and its base small and quadrilateral; the carpal surface of the base presenting two 
facets, for articulation with the unciform and os magnum. On the radial side arc 
two oval facets, for articulation with the third metacarpal hone; and on the ulnar 
side a single concave facet, for the fifth metacarpal. 

If this bone is placed with the base towards the student, and the palmar surface 
upwards, the radial side of the base, which has two facets for articulation with the 
third metacarpal bone, will be on the side to which it belongs. If, as sometimes 
happens in badly marked bones, one of these facets is indistinguishable, the side 
may be known by the greatly larger size in such cases of the facet for the fifth 
metacarpal bone, which is therefore situated on the side to which the hone does not 
belong. * 

The metacarpal bone of the little finger may be distinguished by the concavo- 
convex form of its carpal surface, which articulates with the unciform; and by its 
having only one lateral articular facet, which corresponds with the fourth meta¬ 
carpal bone. On its ulnar side is a prominent tubercle, for the insertion of the 
tendon of the Extensor carpi ulnaris. The dorsal surface of the shaft is marked by 
an oblique ridge, which extends from near the ulnar side of the upper extremity to 
the radial side of the lower. The outer division of this surface serves for the at¬ 
tachment of the fourth Dorsal interosseous muscle; the inner division is smooth, 
and covered by the Extensor tendons of the little finger. 

If this bone is placed with its base towards the student, and its palmar surface 
Upwards, the side of the head which has a lateral facet will lie that to which the 
bone belongs. ** 

Articulations. Besides the phalangeal articulations, the first metacarpal bone 
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articulates with the trapezium; the second with the trapezium, trapezoides, os 
magnum, and third metacarpal bones; the third with the os magnum, and second and 
fourth metacarpal bones ; the fourth with the os magnum, unciform, and third and 
fifth metacarpal bones ; and the fifth with the unciform and fourth metacarpal. 

Attachment of Muscles. To the metacarpal bone of the thumb, three : the Flexor 
ossis metacarpi pollicis, Extensor ossis metacarpi pollicis, and first Dorsal inter¬ 
osseous. To the second metacarpal bone, five; the Flexor carpi radialis, Extensor 
carpi radialis longior, first and second Dorsal interosseous, and first Palmar inter¬ 
osseous.* To the third, five : the Extensor carpi radialis brevior, Flexor brevis 
pollicis, Adductor pollicis, and second and third Dorsal interosseous. To the 
fourth, three : the third and fourth Dorsal and second Palmar interosseous. To the 
fifth, five : the Extensor carpi ulnaris, Flexor carpi ulnaris, Flexor ossis metacarpi 
minimi digiti, fourth Dorsal, and third Palmar interosseous. 

Phalanges. 

The Phalanges are the bones of the fingers ; they are fourteen in number, three 
for each finger, and two for the thumb. They are long bones, and present for 
examination a shaft, and two extremities. The shaft tapers from above downwards, 
is convex posteriorly, concave in front from above downwards, flat from side to 
side, and marked laterally by rough ridges, which give attachment to the fibrous 
sheaths of the Flexor tendons. The metacarpal extremity or base, in the first row, 
presents an oval concave articular surface, broader from side to side than from 
before backwards; and the same extremity in the other two rows, a double con¬ 
cavity separated by a longitudinal median ridge, extending from before backwards. 
The digital extremities are smaller than the others, and terminate, in the first and 
second row, in two small lateral condyles, separated by a slight groove ; the arti¬ 
cular surface being prolonged farther forwards on the palmar than on the dorsal 
surface, especially in the first row. 

The Ungual phalange,s are convex on their dorsal, flat on their palmar surfaces ; 
they are recognised by their small size, and by a roughened elevated surface of a 
horse-shoe form on the palmar aspect of their ungual extremity, which serves to 
support the sensitive pulp of the finger. 

Articulations. The first row with the metacarpal bones, and the second row of 
phalanges ; the second row with the first and third ; the third, with the second row. 

Attachment of Muscles. To the base of the first phalanx of the thumb, four 
muscles: the Extensor primi inte/medii pollicis. Flexor brevis pollicis, AMuctor 
pollicis, Adductor pollicis. To the second phalanx, two ; the Flexor longus pollicis, 
and the Extensor secundi internodii. To the base of the first phalanx of the index 
finger, the first Dorsal and the first Palmar interosseous; to that of the middle 
finger, the second and third Dorsal interosseous; to that of the ring-finger, the 
fourth Dorsal and the second Palmar interosseous; and to that of the little finger, 
the third Palmar interosseous, the Flexor brevis minimi digiti, and Abductor 
minimi digiti. To the second phalanges, the Flexor sublimis digitorum, Extensor 
communis digitorum ; and, in 'addition, the Extensor indicis to the index finger, 
the Extensor minimi digiti to the little finger. To the third phalanges, the Flexor 
profundus digitorum and Extensor communis digitorum. 

Development of the Bones of the Hand. 

The Carpal bones are each developed by a single centre. At birth, they are all 
eaifilaginous. Ossification proceeds in the following order (fig. 96) : in the os 
magnum and unciform an ossific point appears during the first year, the former 
preceding the latter; in the cuneiform, at the third year; in the trapezium and 
semilunar, at the fifth year, the former preceding the latter; in the scaphoid, at 
the sixth year: in the trapezoid, during the eighth year; and in the pisiform, 
about Hie twelfth year. 

* The flexor brevis pollicis is also frequently attached to this bone. 
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The Metacarpal hones are each developed by two centres; one for the shaft, and 
one for the digital extremity, for the four inner metacarpal bones ; one for the shaft, 
and one for the base, for the metacarpal bone of the thumb, which in this respect 
resembles the phalanges. Ossification commences in the centre of the shaft 
about the sixth week, and gradually proceeds to either end of the bone; about 


96 —Plan of the Development of the Hand. 



the third year the digital extremities of the four inner metacarpal bones, and the 
base of the first metacarpal, commence to ossify, and they unite about the twentieth 
year. 

The Phalanges are each developed by two centres ; one for the shaft, and one 
for the base. Ossification commences in the shaft, in all three rows, at about the 
sixth week, and gradually involves the whole of the bone excepting the upper 
extremity. Ossification of the base commences in the first row between the third 
and fourth years, and a year later in those of the second and third rows. The two 
centres become united in each row, between the eighteenth and twentieth years. 


Of the Lower Extremity. 

The Lower Extremity consists of three segments, the thigh, leg , and foot, which 
correspond to the arm, forearm,, and hand in the upper extremity. It is connected 
to the trunk through the os iunominaturo, or haunch, which is homologous with 
the shoulder. 

The Os Innominatum. 

The Os Innominatum, or nameless bone, so called from hearing no resemblance 
to any known object, is a large irregular-shaped bone, which, with its fellow of the 
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opposite side, forms the sides and anterior wall of the pelvic cavity. In young 
subjects it consists of three separate parts, which meet and form the large cup¬ 
like cavity, situated near the middle of the outer side of the bone; and, although 


97.—Right Os Innominatum. External Surface. 



in the adult- these have become united, it is usual to describe the bone as divisible 
into three portions—the ilium, the ischium, and the pubes. 

The ilium, so willed from its supporting the flank (ilia), is the superior broad 
and expanded portion which runs upwards from the upper and back part of the 
acetabulum, and forms the prominence of the hip. 

■ The ischium (Itr^lov, the hip) is the inferior and strongest portion of the bone; 
it proceeds downwards from the hcetabulum, expands into a large tuberosity, and 
then, curving upwards, forms with the descending ramus of the pubes a large 
aperture, the obturator foramen, . 

The pubes is that portion which runs horizontally inwards from the inner side 
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of the acetabulum for about two inches, then, makes a sudden bend, and descends 
to the same extent: it forms the front of the pelvis, supports the external organs 
of generation, and has received its name from being covered with hair. 

The Ilium presents for examination two surfaces, an external and an internal, 
a crest, and two borders, an anterior and a posterior. 

External Surface or Dorsum of the Ilium, (fig. 97). The back part of this 
surface is directed backwards, downwards, and outwards; its front part forwards, 


98.—Right Os Wnominatum. Internal Surface. 



downwards, and outwai'ds. It is smooth, convex in front, deeply concave behind; 
bounded above by the crest, below by the upper border of the acetabulum; in 
front and behind, by the anterior and posterior borders. This surface is crossed 
in an arched direction by three semicircular lines, the superior, middle, and inferior 
curved lines. The superior curved line, the shox*test of the three, commences at 
the crest, about two inches in front of its posterior extremity; it is at first dis¬ 
tinctly marked, but as it passes downwards and outwards to the upper part of the 
great sacro-sciatic notch, where it terminates, it becomes less marked, and is often 





OS. INNOMINATUM. 


”5 

altogether lost. The rough surface included between this line and the crest, affords 
attachment to part of the Gluteus maxim us above, and a few fibres of the Pyriformis 
below. The middle curved line, the longest of the three, commences at the crest, 
about an inch behind its anterior extremity, and, taking a curved direction down¬ 
wards and backwards, terminates at the upper part of the great sacro-sciatic notch. 
The space between the middle and superior curved lines and the crest is concave, 
and affords attachment to the Gluteus medius muscle. Near the central part of 
this line may often be observed the orifice of a nutrient foramen. The inferior 
curved lino, the least distinct of the three, commences in front at the upper part 
of the anterior inferior spinous process, and, taking a curved direction backwards 
and downwards, terminates at the anterior part of the great sacro-sciatic notch. 
The surface of bone included between the middle and inferior curved lines is 
concave from above downwards, convex from before backwards, and affords attach¬ 
ment to tho Gluteus minimus muscle. Beneath the inferior curved line, and cor¬ 
responding to the upper' part of the acetabulum, is a smooth eminence (sometimes 
a depression), to which is attached tho reflected tendon of the lieetus femoris 
muscle. 

Tho Internal Surface (fig. 98) of the ilium is hounded above by the crest, below 
by a prominent line, the linea ilio-pectinea, and before and behind by the anterior 
and posterior borders. It presents anteriorly a large smooth concave surface, 
called the internal iliac fossa, or vntcr of the ilium, which lodges the Iliacus muscle, 
and presents at its lower part the orifice of si nutrient canal. Behind the iliac 
fossa is a rough surface, divided into two portions, a superior and an inferior. 
The inferior or auricular portion, so called from its resemblance in shape to the 
ear, is coated with cartilage in the recent state, and articulates with a surface 
of similar shape on the side of the sacrum. The siiperior portion is concave and 
rough, for the attachment of the posterior sacro-iliao ligaments. 

The crest of the ilium is convex in its general outline and sinuously curved,, 
being bent inwards anteriorly, outwards posteriorly. It is longer in the female 
than in tho male, very thick behind, and thinner at the centre than at the extre¬ 
mities. It terminates at either end in a prominent eminence, the anterior superior 
and posterior superior spinous process. The surface of the crest is broad, and 
divided into an external lip, an internal lip, and an intermediate space. To the 
external lip.is attached the Tensor vaginas femoris, Obliquus externus abdominis, 
and Latiasiraus dorsi, and by its whole length the fascia lata; to the interspace 
between the lips, tho Internal oblique; to the internal lip, the Transversalis, 
Quadrates lnmborum, and Erector spinas, also the fascia, iliaea. 

The anterior border of the ilium is concave. It presents tym projections, 
separated by a notch. Of these, the uppermost, situated at the junction of the 
crest and anterior border, is called the anterior superior sp inous process of the 
ilium, the outer border of which gives attachment to the fascia lata, and the origin 
of the Tensor vaginae femoris; itfc inner border, to the Iliacus internus; whilst its 
extremity affords attachment to Poupart’s ligament, and the origin of the 8artorius| 
Beneath this eminence is a notch which gives attachment to the Sartorins muscle, 
and across which passes the external cutaneous nerve. Below the notch is the 
ante rior i nferior spinous process, which terminates in the upper lip of the aeeta- 
hufiirn 7 ~lt gives attachment to the straight tendon of the Rectus femoris muscle. 
On the inner s ide o f the anterior inferior spinous* process is a broad shallow groove, 
over which p:ysses the Ijiaeus muscle. The posterior border of the ilium, shorter 
than the anterior, also presents two projections separated by a notch, the posterior 
superior and the posterior inferior spinous processes. The former corresponds 
with that portion of the posterior surface of the ilium which serves for the attach¬ 
ment of the ob lique portion of the sacrq-iliac ligaments and the Multifidus spin®; 
the latter to the auricular portion which articulates with the sacrum. Below the 
posterior inferior spinous process i6 a deep notch, the great sacro-sciatic. 

The Ischium forms the lower and back part of the os innominatum. It is 
divisible into a thick and solid portion, the ; body; the tuberosity, a large rough 
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eminence, on which the body rests in sitting; and a thin ascending part, the 
ramus. 

The body, somewhat triangular in form, presents three surfaces, external, in¬ 
ternal, and posterior. The external surface corresponds to that portion of the 
acetabulum formed by the ischium; it is smooth and concave above, and forms a 
little more than two-fifths of that cavity; its outer margin is bounded by a pro¬ 
minent rim or lip, to which the cotyloid fibro-cartilage is attached. Below the 
acetabulum, between it and the tuberosity, is a deep groove, along which the tendon 
of the Obturator externus muscle runs, as it passes outwards to be inserted into 
the digital fossa of the femur. The internal surface is smooth, concave, and forms 
the lateral boundary of the true pelvic cavity; it is broad above, and separated 
from the venter of the ilium by the linea ilio-pectinea, narrow below; its posterior 
border presents, a little below its centre, a sharp process, the spine of the ischium, 
above and below which are the greater and lesser sacro-sciatic notches; in front, it 
presents a sharp margin, which forms the outer boundary of the obturator foramen. 
This surface is perforated by two or three large vascular foramina, and affords 
attachment to part of the Obturator internus muscle. The posterior surface is 
quadrilateral in form, broad and smooth above, mirrow below where it becomes 
continuous with the tuberosity; it is limited, in front, by the margin of the 
acetabulum ; behind, by the front part of the great sacro-sciatic notch. This surface 
supports the Pyriformis, the two Gomel li, and the Obturator internus muscles, in 
their passage outwards to the great trochanter. The body of the ischium presents 
throe borders, posterior, inferior, and internal. The posterior border presents, a 
little below the centre, a thin and pointed triangular eminence, the spine of the 
ischium, more or less < elongated in different subjects. Its external surface gives 
attachment to the Gemellus superior, its internal surface to the Coccygeus and 
Levator ani; whilst to the pointed extremity is connected the lesser sacro-sciatic 
ligament. Above the spine is a notch of large size, the great sacro-sciatic, converted 
into a foramen by the lesser sacro-sciatic ligament; it transmits the Pyriformis 
muscle, the gluteal vessels, and superior gluteal nerve passing out of the pelvis 
above the muscle; the sciatic vessels, the greater and lesser sciatic nerves, the in¬ 
ternal pudic vessels and nerve, and muscular branches from the sacral plexus 
below it. Below the spine is a smaller notch, the lesser sacro-sciatic; it is smooth, 
coated in the recent state with cartilage, the surface of which presents numerous 
markings corresponding to the subdivisions of the tendon of the Obturator internus 
which winds over it. It is converted into a foramen by the saci’o-sciatic ligaments, 
and transmits the tendon of the Obturator internus, the nerve which supplies that 
muscle, and the internal pudic vessels and nerve. The inferior border is thick and 
broad; at its point of junction with the posterior is the tuberosity of the ischium. 
The internal border is thin, and forms the outer circumference of the obturator 
foramen. 

The tuberosity presents for examination an external lip, an internal lip, and an 
intermediate space. The external lip gives attachment to the Quadratus femoris, 
and part of the Adductor magnus muscles. The inner lip is bounded by a sharp 
ridge, for the attachment of a falciform prolongation of the great sacro-sciatic liga¬ 
ment ; it presents a groove on the inner side of this for the lodgment of the internal 
pudic vessels and nerve; and, more anteriorly, has attached the Trans versus perinoci 
and Erector penis muscles. The intermediate surface presents four distinct 
impressions. Two of these, seen at the front part of the tuberosity, are rough, 
elongated, and separated from each other by a prominent ridge; the outer one 
gives attachment to the Adductor magnus, the inner one to the great sacro-sciatic 
ligament. Two, situated at the back part, are smooth, larger in size, and separated 
by an oblique ridge: from the upper and outer arises the Semi-membranosus; 
from the lower and inner, the Biceps and Semi-tendinosus. The uppermost part 
of the tuberosity gives attachment to the Gemellus inferior. 

JJhe ramus, or ascending ramus, is the thin flattened part of the ischium, which 
aseends from the tuberosity upwards and inwards, and joins the ramus of the pubes 
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—their point of junction being indicated in the adult by a rough eminence. The 
outer- surface of the ramus is rough, for the attachment of the Obturator externus 
muscle, also some fibres of the Adductor magnus, and of the Gracilis; its inner 
surfnee forms part of the anterior wall of the pelvis. Its inner border is thick, 
rough, slightly everted, forms part of the outlet of the pelvis, and serves for the 
attachment of the crus penis. Its outer border is thin and sharp, and forms part 
of the inner margin of the obturator foramen. 

Th e Pubes f orms the anterior part of the os innominatumit is divisible into a 
horizontal ramus or body, and a perpendicular ramus. 

The body, or horizontal ramus, presents for examination two extremities, an outer 
and an inner, and four surfaces. The outer extremity, the thickest part of the 
bone, forms one-fifth of the cavity of the acetabulum; it presents, above, a rough 
eminence, the ilio-pectineal, which serves to indicate the point of junction of the 
ilium and pubes. The inner extremity is the symphysis; it is oval, covered by 
right or nine transverse ridges, or- a series of nipple-like processes arranged in 
rows, separated by grooves; they serve for the attachment of the connecting 
fibro-cartilnge, placed between it and the opposite bone. The upper surface, 
triangular in form, wider externally than internally, is bounded behind by a sharp 
ridge, the pectineal line; or linea ilio-pectinea, which, running outwards, marks the 
brim of the true pelvis. The surface of bone in front of tlie pubic portion of the 
linea ilio-pectinea, serves for the attachment of the Pectineus muscle. This ridge 
terminates internally at a tubercle, which projects forwards, and is called the spine 
of the pubes. The portion of bone included between the spine and. ..inner extre¬ 
mity of the pubes is cidled iTie crcsi ; lit serves for the attachment of the Rectus, 
and conjoined tendon of the Internal oblique and Transversalis. The poin t of j unc - 
tion of the crest with th e symphysis is called the amjlp of the pubes. The inferior 
surface, presents, externally, a broad and deep oblique groove, for the passage of the 
obturator vessels and nerve; and, internally, a sharp margin, which forms part of 
the circumference of the obturator foramen. Its external surface, fiat and com¬ 
pressed, serves for the attachment of the Pyramidalis, Adductor longus, and Ob¬ 
turator externus. Its internal surface , convex from above downwards, concave 
from side to side, is smooth, and forms part of the anterior wall of the pelvis. 

The descendiny ramus of the pubes passes outwar ds and downwards, becoming 
thinner and narrower as it descends, and joins with the ramus of the ischium. Its 
external surface is rough, for the attachment of muscles ; the Adductor brevis; the 
Gracilis along its inner border, the Compressor urethrae towards its internal aspect; 
and a portion of the Obturator externus where it enters into the formation of the 
foramen of that name. Its inner surface is smooth. Its inner border is thick, 
rough, and everted, especially in females. In the male it serves for the attachment 
of the crus penis. Its outer border forms part of the circumference of the obturator 
foramen. 

The cotyloid cavity, or acetabulum. , is a deep, eup-shaped, hemispherical de¬ 
pression; formed, internally, by the pubes, above by the ilium, behind and below 
by the ischium; a little less than two-fifths being formed by the ilium, a little 
more than two-fifths by the ischium, and the remaining fifth by the pubes. It is 
bounded by a prominent uneven rim, which is thick and strong above, and seive 
for the attachment of a fibro-cartilaginous structure which contracts its orifice, 
and deepens the surface for articulation. It presents on its inner side a deep notch, 
the cotyloid notch, which transmits the nutrient vessels into the interior of the 
joint, and is continuous with a circular depression at the bottom of the cavity : 
this depression is perforated by numerous apertures,.lodges a mass of fat, and its 
margins serve for the attachment of the ligamentum teres. The notch is converted, 
in the natural state, into a foramen by a dense ligamentous band which passes 
across it. Through this foramen the nutrient vessels and nerves enter tire joint. 

The obturator or thyroid foramen is a large aperture, situated between the 
ischium and pubes. In the male it is large; of an oval form, its longest diameter 
being obliquely from above downwards ; in the female it is smaller, and more tri- 
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angular. It is bounded by a thin uneven margin, to which a strong membrane is 
attached; and presents, at its upper and outer part, a deep groove, which runs 
from the pelvis obliquely forwards, inwards, and downwards. This groove is con¬ 
verted into a foramen by the obturator membrane, and transmits the obturator 
vessels and nerve. 

Structure. This bone consists of much cancellous tissue, especially where it is 
thick, enclosed between two layers of dense compact tissue. In the thinner parts 

99.—Plan of the Development of the Os Innominatum. 
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of the bone, as at the bottom of the acetabulum and centi*e of the iliac fossa, it is 
usually semi-transparent, and composed entirely of compact tissue. 

J)evelopment (fig. 99). By eight centres: three primary—one for the ilium, one 
for the ischium, and one for the pubes ; and five secondary—one for the crest of the 
ilium its whole length, one for the anterior inferior spinous process (said to occur 
more frequently in the male than the female), one for the tuberosity of the ischium, 
one for the symphysis pubis (more frequent in the female than the male), and one. 
for the Y-shaped piece at the bottom of the acetabulum. These various centres 
appear in the following order : First, in the ilium, at the lower part of the bone, 
immediately above the sciatic notch, at about the same period that the develop¬ 
ment of the vertebrae commences. Secondly, in the tody of the ischium, at about 
the third month Of foetal life. Thirdly, in the body of the pubes, between the fourth 
and fifth months. At birth, the three primary centres are quite separate, the crest, 
the bottom of the acetabulum, and the rami,of the ischium and pubes, being still 
cartilaginous. At about the sixth year, the rami of the pubes and ischium are 
almost completely ossified. Abo'ut the thirteenth or fourteenth year, the three 
divisions of the tone have extended their growth into the bottom of the acetabu¬ 
lum, being separated from each other by a Y-shaped portion of cartilage, which 
now presents traces of ossification. The ilium and ischium then become joined, 
and lastly the pubes, through the intervention of this Y-shp,ped portion. At about 
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the age of puberty, ossification takes place in each of the remaining portions, and 
they become joined to the rest of the bone about the twenty-fifth year. 

Articulations. With its fellow of the opposite side, the sacrum and femur. 

Attachment of muscles. Ilium. To the outer lip of the crest, the Tensor vagina? 
femoris, Obliquus externus abdominis, and Latissimus dorsi; to the internal lip, 
the Transvergalis, Quadrates lumborum, and Erector spina;; to the interspace 
between the l!ps, the Obliquus intemus. To the outer surface of the ilium, the 
Gluteus maximus, Gluteus medius, Gluteus minimus, reflected tendon of Rectus, 
portion of Pyriformis; to the internal surface, the Iliacus, and the Multifidus 
spinse to the internal surface of the posterior superior spine; to the anterior border, 
the Sartorius and straight tendon of the Itectus. Ischium. To its outer surface, 
the Obturator externus and Gracilis; internal surface, Obturator interims and 
Levator ani. To the spine, the Gemellus superior, Levator ani, and Coccygeus. To 
the tuberosity, the Biceps, Semi-tendinosus, Semi-membrnnosus, Quadratics femoris, 
Adductor magnus. Gemellus inferior, Transversus periimd. Erector penis. Pubes. 
The Obliquus externus, Obliquus intemus, Transversalis, Rectus, Pyramidalis, Psoas 
parvus, Pectinens, Adductor magnus, Adductor longus. Adductor brevis, Gracilis, 
Obturator externus and internus, Levator ani, Compressor urethra', and occasionally 
a few fibres of the Accelerator urina?. 

The Pelvis (figs, too, ioi). 

The Pelvis, so called from its resemblance to a basin, is-stronger and more 
massively constructed than either the cranial or thoracic cavity; it is a.bony 
ring, interposed between the lower end of the spine, which it supports, and the 
lower extremities, upon which it rests. It is composed of four bones: the two 
ossa iunominata, which bound it on either side and in* front; and the sacrum and 
coccyx, which complete it behind. 

The jielvis is divided by a prominent line, the linea ilio-pectinea, into the false 
and true pelvis. 

The false pelvis is all that expanded portion of the pelvic cavity winch is 
situated above the linea ilio-pectinea. It is bounded on each side by the ossa, ilii; 
in front it is incomplete, presenting a wide interval between the spinous processes 
of the ilia on either side, which is filled lip in the recent state by the parietes of 
the abdomen ; behind, in the middle line, is a deep notch. This broad shallow 
cavity is fitted to support the intestines, and to transmit part of their weight to 
the anterior wall of the abdomen. 

The true pelvis is all that part of the pelvic cavity which is situated beneath 
the linea ilio-pectinea. It is smaller than the false pelvis, but its walls are more 
perfect. For convenience of description, it is divided into a superior circum¬ 
ference or inlet, an inferior circumference or outlet, and a cavity 

Tlie superior circumference forms the margin or brim of the pelvis, the included 
space being called the inlet. It is formed by the linea ilio-pectinea, completed in 
front by the spine and crest of the pubes, -and behind by the anterior margin of 
the base of the sacrum and sacro-vertebral angle. 

The inlet, of the pelvis is somewhat heart-shaped, obtusely pointed in front, 
diverging on either side, and encroached upon behind by the projection forwards 
of the promontory of the sacrum. It has three principal diameters: antero¬ 
posterior (sacro-pubic), transverse, and oblique. The antero-posterior extends 
from the sacro-vertebral angle to the syinphysis pubis; its average measurement 
is four inches. The transverse extends across the greatest width of the inlet, 
from the middle of the brim on one side to the same point on the opposite; its 
average measurement is five inches. The oblique extends from the margin of the 
pelvis, corresponding to the ilio-pectineal eminence on one side, to the sacro-iliac 
symphysis on the opposite side; its average measurement is also five inches. 

The cavity of the true pelvis is bounded in front by the symphysis pubis; 
behind by the concavity of the sacrum and coccyx, which, curving forwards 
above and below, contracts the inlet and outlet of the canal; and laterally it is 
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bounded by a broad, smooth, quadrangular plate of bone, corresponding to the 
inner surface of the body of the ischium. The cavity is shallow in front, mea¬ 
suring at the symphysis an inch and a half in depth, three inches and a half in the 
middle, and four inches and a half posteriorly. From this description, it will 
be seen that the cavity of the pelvis is a short curved canal, considerably deeper 
on its posterior than on its anterior wall, and broader in the middle than at either 


loo.—Male Pelvis (Adult). 



ioi. .Female Pelvis (Adult). 



extremity, from the projection forwards of the sacro-coceygeal column above and 
below. This cavity contains, in the recent subject, the rectum, bladder, and part 
of the organs of generation. The rectum is placed at the back of the pelvis, and 
corresponds to the curve of the sacro-coccygeal column; the bladder in front, 
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behind the symphysis pubis. In the female, the uterus and vagina occupy the 
interval between these parts. 

The lower circumference of tho pelvis is very irregular, and forms what is 
called the outlet. It is bounded by three prominent eminences; ope posterior, 
formed by the point of the coccyx; and one on each side, the tuberosities of the 
ischia. These eminences are separated by three notches: one in front, the pubic 
arch , formed by the convergence of the rami of the ischia and pubes on each side. 
Tho other notches, one on each side, are formed by the sacrum and coccyx behind, 
the ischium in front, and the ilium above : they are called the sacro-sciatic notches ; 
in the natural state they are converted into foramina by the lesser and greater 
sacro-sciatic ligaments. 

The diametei's of the outlet of the pelvis are two, antero-posterior and trans¬ 
verse. The antero-posterior extends from the tip of the coccyx to tho lower part 
of the symphysis pubis, and the transverse from the posterior part of one iscliiatic 
tuberosity to the same point on the opposite side: the average measurement of 
both is four inches. The antero-posterior diameter varies with the length of tho 

_ -, T ,. , ,. n ,, . . . , coccyx, and is capable of increase 

or diminution, on account ot the 
mobility of that bone. 

Position of the Pelvis. In the 
erect posture, the pelvis is placed 
obliquely with regard to the trunk 
of the body : the pelvic surface of 
the symphysis pubis looking up¬ 
wards aud backwards, the con¬ 
cavity of the sacrum and coccyx 
looking downwards and forwards; 
the base of the sacrum in well- 
formed female bodies, being nearly 
four inches above tlie upper border 
of the symphysis pubis, and the 
apex of the coccyx a little more than 
half an inch above its lower border. 
The obliquity is much greater in 
the foetus, nnd*at an early period of 
life, than in tho adult. 

Ares of the Pelvis (fig. 102). The 
plane of the inlet of the true pelvis will be represented by a line drawn from tho 
base of the sacrum to the upper margin of the symphysis pubis. Jk line carried 
at light angles with this at its middle, would correspond at one extremity 
with the umbilicus, and at the other with tho middle of the coccyx; the axis of 
the inlet is therefore directed downwards aud backwards. The axis of the 
outlet produced upwards would touch the base of the sacrum, and is therefore 
directed downwards and forwards. The axis of the cavity is curved like the 
cavity itself: this curve corresponds to the concavity of the sacrum and coccyx, 
the extremities being indicated by the central points of the inlet and outlet. A 
knowledge of the direction of these axes serves to explain the course of the foetus 
in its passage through the pelvis during parturition. It is also important to the 
surgeon, as indicating the direction of the force required in the removal of calculi 
from the bladder, and as determining the direction in which instruments should be 
used in operations upon the pelvic viscera. 

Differences between the Male and. Female Pelvis. In the male the hones are 
thicker and stronger, and the muscular eminences and impressions on their 
surfaces more strongly marked. The male pelvis is altogether more mas¬ 
sive ; its cavity is deeper and narrower, and the obturator foramina of larger size. 
In the female the bones are lighter and more expanded, the muscular impres¬ 
sions on their surfaces are only slightly marked, and the pelvis generally is less 


indicating the Axes of the Pelvis. 
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massive in structure. The iliac fossae are broad, and the spines of the ilia 
widely separated; hence the great prominence of the hips. The inlet and the 
outlet are larger; the cavity is more capacious, and the spines of the ischia project 
less into it. The promontory is less projecting, the sacrum wider and less 
curved,* and the coccyx more movable. The arch of the pubes is wider, and its 
edges more everted. The tuberosities of the ischia and the acetabula are wider 
apart. 

In the fvelus, and for several years after birth, the pelvis is small in proportion 
to that of the adult. The cavity is deep, and the projection of the sacro-vertebral 
angle less marked. The antero-posterior and transverse diameters are nearly 
equal. About puberty, the pelvis in both sexes presents the general characters of 
the adult male pelvis, but after puberty it acquires its proper sexual characters. - 

Ttie Femur or Thigh-Bone. 

The Femur is the longest, largest, and strongest bone in the skeleton, and almost, 
perfectly cylindrical in the greater part, of its extent. In the erect posture it is 
not vertical, being separated from its fellow above by a considerable interval, which 
corresponds to the entire breadth of the pelvis, but inclining gradually downwards 
and inwards, so as to approach its fellow towards its lower part, for the purpose of 
bringing the knee-joint near the line of gravity of the body. The degree of this 
inclination varies in different, persons, and is greater in the female than in the 
male, on account of the greater breadth of the pelvis. The femur, like other long 
bones, is divisible into a shaft, and two extremities. 

The Upper Extremity presents for examination a head, a neck, and the greater 
and lesser trochanters. 

The head, which is globular, and forms rather more than a hemisphere, is di¬ 
rected upwards, inwards, and a little forwards, the greater part of its convexity 
being above and in front. Its surface is smooth, coated with cartilage in the 
recent state, and presents, a little behind and below its centre, an ovoid depression, 
for the attachment of the ligamentum teres. The neck is a flattened pyramidal 
process of bone, which connects the head with the shaft. It varies in length and 
obliquity at various periods of life, and under different circumstances. Before 
puberty it is directed obliquely, so as to form a gentle curve from the axis of the 
shaft. In the adult male it forms an obtuse angle with the shaft, being directed 
upwards, inwards, and a little forwards. In the female it approaches more nearly 
a right angle. Occasionally, in very old subjects, and more especially in those 
greatly debilitated, its direction becomes horizontal; so that the head sinks below 
the level of^the trochanter, and its length diminishes to such a degree, that the 
head becomes almost contiguous with the Bhaft. The neck is flattened from lx;fore 
backwards, contracted in the middle, and broader at its outer extremity, where it 
is connected with the shaft, than at its summit, where it is attached to the head. 
It is much broader in the vei’tical than in the antero-posterior diameter, and much 
thicker below than above, on account of the greater amount of resistance required 
in sustaining the weight of the trunk. The anterior surface of the neck is per- ■ 
forated by numerous vascular foramina. The posterior surface js smooth, and is 
broader and more concave than the anterior; it receives towards its outer side 
the attachment of the capsular ligament of the hip. The superior border is short 
and thick, bounded externally by the great trochanter, and its surfa’ee perforated 
by large foramina. The inferior border, long and narrow, curves a little backwards, 
to terminate at the lesser trochanter. 

The Trochanters (rpox<u.>, to run or roll) are prominent processes of bone which 
afford leverage to the muscles which rotate the thigh on its axis. They are two 
in number, the greater and the lesser J 

The Great Trochanter is a large irregular quadrilateral eminence, situated 

.* It is not unusual, however, to find the sacrum in the female presenting a considerable 
curve extending throughout its whole length. 
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103.—Right Femur. Anterior Surface. at the outer side of the 



neck, at its junction with the 
upper part of the shaft. It is 

u ./.«■'«•«« /«. directed a little outwards and 
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backwards, and, m the adult, 
is about three quarters of an 
inch lower than the head. 
It presents for examination two surfaces, 
and four borders. The external surface, 
quadrilateral in form, is broad, rough, 
convex, and marked by a prominent 
diagonal line, which extends from the 
posterior superior to the anterior inferior 
angle : this line sta ves for the attachment 
of the tendon of the Cl ate vis inedius. 
Above the line* is a triangular surface, 
sometimes rough for part of the tendon 
of the same muscle, sometimes smooth 
for the interposition of a bursa between 
that tendon and the bone. Below and be- 
himl the diagonal line is a, smooth tri¬ 
angular surface over which the tendon 
of tho Gluteus maximus muscle plays, a 
bursa being interposed. The interval sur¬ 
face is of mneh less extent than the 
external, and presents at its baso a deep 
depression, the digital or trochanteric 
fossa, for the attachment of the tendon of 
the Obturator ex tennis muscle. The 
superior border is free; it is thick and 
irregular, and marked by impressions for 
the attachment of the Pyriformis behind, 
the Obtmntor interims and Gemelli in 
front. The inferior border corresponds to 
tho point of junction of the base of the 
trochanter with the outer surface of the 
shaft; it is rough, prominent, slightly 
curved, and gives attachment to tho 
upper part of the Vastus extern us muscle. 
The anterior border is prominent, some¬ 
what irregular, as well as the surface of 
bone immediately below it; it affords 
attachment by its outer part to the 
Gluteus minimus. The posterior border 
is very pronjinent, and appears as a free 
rounded edge, which forms the back part 
of the digital fossa. 

The Lesser Trochanter is a conical 
eminence, which varies in size in different 
subjects ; it projects from the lower and 
back part of the base of the neck. Its 
base is triangular, and connected with the 
adjacent parts of the bone by three well 
marked borders: two of th%se are above 
—the internal continuous with the lower 
border of the neck; the external with the 
posterior intertrochanteric line, while the 
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inferior border is continuous "with the middle division of the linea aspera. Its sum. 
mit, which is directed inwards and backwards, is rough, and gives insertion to the 
tendon of the Psoas magnus. The Iliacus is inserted into the shaft below the lesser 
trochanter, between the Vastus interims in front, and the Pectineus behind. A 
well-marked prominence, of variable size, which projects from the upper and front 
part of the neck, at its junction with the great trochanter, is called the _ tubercle jaf 
the femu r ; it is the ppint of .meeliiig of fiYe. .umsclaa^.the Gluteus minimus exter¬ 
nally, the Vastus externus below, and the tendon of the Obturator internus and 
Gemelli above. Running obliquely downwards and inwards from the tubercle is 
the spiral line of the femur, or anterior intertrochanteric line ; it winds round the 
inner side of the shaft, below the lesser trochanter, and terminates in the linea 
aspera., about two inches below this eminence. Its upper half is rough, and affords 
attachment to the capsular ligament of the hip joint; its lower half is less promi¬ 
nent, and gives attachment to the upper part of the Vastus internus. The posterior 
intertrochanteric line is very prominent, and runs from the summit of the great 
trochanter downwards and inwards to the upper and back part of the lesser tro¬ 
chanter. Its upper half forms the posterior border of the great trochanter. A 
slight ridge, sometimes, commences alxmt the middle of the posterior intertro¬ 
chanteric line, and passes vertically downwards for about two inahes along the back 
part of the shaft: it is called the linea quadratic and gives attachment to the Qua* 
dratus femoris, and a few fibres of the A dductor magnus muscles. 

The Shaft, almost perfectly cylindrical in form, is a little broader above than in 
the centre, and somewhat flattened from before backwards below. It is slightly 
arched, so as to be t convex in front; concave behind, where it is strengthened by 
a prominent longitudinal ridge, the linea aspera. It presents for examination 
three borders separating three surfaces. Of the throe borders, one, the linea 
aspera, is posterior; the other two are placed laterally. 

The linea aspera (fig. 104) is a prominent longitudinal ridge or crest, presenting, 
on the middle third of the bone, an external lip, an internal lip, and a rough inter¬ 
mediate space. A little above the centre of the shaft, this crest divides into three 
lines : * the most external one becomes very rough, and is continued almost ver¬ 
tically upwards to the base of the great trochanter; the middle one, the least dis¬ 
tinct, is continued to the base of the trochanter minor; and the internal one is 
lost above in the spiral line of the femur. Below, the linea aspera divides into 
two ridges, which enclose between them a triangular space (the popliteal space, 
upon which rests the popliteal artery. Of these two ridges, the outer one is the 
more prominent, and descends to the summit Of the outer condyle. The inner 
one is less marked, presents a broad and shallow groove for the passage of the 
femoral artery, and terminates in a small tubercle at the summit of the internal 
condyle. 

To the inner lip of the linea aspera, along its whole length, is attached the 
Vastus internus; and to the whole length of the outer lip, the Vastus externus. 
The Adductor magnus is also attached to the whole length of the linea aspera, being 
connected with the outer lip above, and the inner lip below. Between the Vastus 
externus and the Adductor magnus are attached two muscles, viz., the Gluteus, 
maximus above, and. the short head of the Biceps below. Between the Adductor 
magnus and the Vastus internus four muscles are attached: the Iliacus and 
Pectineus above (the latter to the middle of the upper divisions); below 
these, the Adductor brevis and Adductor longus. The linea aspera is per¬ 
forated a little below its centre by the nutrient canal, which is directed obliquely 
upwards. , 

The two lateral borders of the femur are only slightly worked, the outer one 
extending from the anterior inferior angle of the great trochanter to the anterior 
extremity of $e external condyle; the inner one from the spiral line, at a point 

* Of these three lines, only the outer and inner are described by many anatomists: the 
ifcea aspera is then said to bifurcate above and below. 
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104.—Right Femur. Posterior Shrface. 


OBTURATOR BXTCRMU9 



opposite the trochanter minor, to the 
anterior extremity of the internal con¬ 
dyle. The internal border marks the 
limit of attachment of the Crureus muscle 
internally. 

The anterior surface includes that por¬ 
tion of the shaft which is situated between 

* 

the two lateral borders. It is smooth, 
convex, broader above and below than in 
the centre, slightly twisted, so that its 
upper part is directed forwards and a 
little outwards, its lower part forwards 
and a little inwards. To the upper three- 
fourths of this surface the Crureus is 
attached; the lower fourth is separated 
from the muscle by the intervention of 
the synovial membrane of the knee-joint, 
and affords attachment to the Subcrureus 
to a small extent. The external surface 
includes the portion of bone between the 
external border and the outer lip of the 
lineaaspem; it is continuous above with 
the outer surface of the great trochanter;; 
lrelow with the outor surface of the ex¬ 
ternal condyle : to its upper throe-fourths 
is attached the outer portion of the 
Crureus muscle. The internal surface 
includes the portion of bone between the 
internal border and the inner lip of the 
linea aspera; it is continuous, above, 
with the lower border of the neck; below, 
with the inner side of the internal con¬ 
dyle : it is covered by the Vastus in tennis 
muscle. 

The Lower extremity, larger than the 
upper, is of a cuboid form, flattened from 
before backwards, and divided into two 
large eminences, the condyles (koi'SvXoc, 
a knuckle ), by an interval which presents 
a smooth depression in front called the 
trochlea, and a notch of considerable 
size behind—the intercom!yloid notch. 
The external condyle is the more pro¬ 
minent anteriorly, and is the broader 
both in the antero-posterior and trans¬ 
verse diameters. The internal condyle 
is the narrower, longer, and more pro¬ 
minent internally. This difference in 
the length of the two con¬ 
dyles is only observed when 
the bone is perpendicular, 
and depends upon the obli¬ 
quity of the thigh-bones, in 
consequence of - their* separa¬ 
tion above at the articulation 
with the pelvis. If the femur 
is held obliquely, the surfaces 
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of the two condyles will bo seon to be nearly horizontal. The two condyles are 
directly continuous in front, and form a smooth trochlear surface, the external 
border of which is more prominent, and ascends higher than the internal one. 
This surface articulates with the patella. It presents a median groove, which ex¬ 
tends downwards and backwards to the intercondyloid notch ; and two lateral con¬ 
vexities, of which the external is the broader, more prominent, and prolonged 
farther upwards upon the front of the outer cjondyle. The intercondyloid notch 
lodges the crucial ligaments; it is bounded laterally by the opposed surfaces of 
the two condyles, and in front by the lower end of the shaft. 

Outer Condyle. The outer surface of the external condyle presents, a little 
behind its centre, an eminence, the outer tuberosity ; it is less prominent than the 
inner tuberosity, and gives attachment to the external lateral ligaments of the knee. 
Immediately beneath it, is a groove which commences at a depression a little 
behind the centre of the lower border of this surface : the depression is for the tendon 
of origin of the Popliteus muscle ; the groove in which this tendon is contained, is 
smooth, covered with cartilage in the recent state, and runs upwards and backwards 
to the posterior extremity of the condyle. The inner surface of the outer condyle 
forms one of the lateral boundaries of the intercondyloid notch, and gives attach¬ 
ment, by its posterior part, to the anterior crucial ligament. The inferior surface 
is convex, smooth, and broader than that of the internal condyle. The posterior 
extremity is convex and smooth : just above the articular surface is a depression 
for the tendon of the outer head of the Gastrocnemius, above which is the origin of 
the Plantaris. 

Inner Condyle. The inner surface of the inner condyle presents a convex emi¬ 
nence, the inner tuberosity, rough, for the attachment of the internal lateral liga¬ 
ment. Above this tuberosity, at the termination of the inner bifurcation of the 
linea aspera, is a tubercle, for the insertion of the tendon of the Adductor magnus”5 
and behind and beneath the tubercle a depression for the tendon of the inner head 
of the Gastrocnemius. The outer side of the inner condyle forms one of the lateral 
boundaries of the intercondyloid notch, and gives attachment, by its anterior part, 
to the posterior crucial ligament. Its inferior or articular surface is convex, and 
presents a less extensive surface than the external condyle. 

Structure. The shaft of the femur is a cylinder of compact tissue, hollowed by 
a largo medullary canal. The cylinder is of great thickness and density in the 
middle third of the shaft, where the bone is narrowest, and the medullary' canal 
well formed; but above and below this, the cylinder gradually becomes thinner, 
owing to a separation of the layers of tho 

bone into cancelli, which project into the J05.—Diagram showing the Structure of 

medullary canal and finally obliterate it, the Neck of the Femur. (Ward.) 

so that the upper and lower ends of tho 
shaft, and the articular extremities more 
especially, consist of cancellated tissue, 
invested by a thin compact layer. 

The arrangement of the cancelli in the 
ends of the femur is remarkable. In the 
upper end (fig. 105), they run in parallel 
columns a a from the summit of the head 
to the thick under wall of the neck, 
while a series of transverse fibres b . b 
cross the parallel columns, and connect 
them to the thin upper wall of the nock. 

Another series of plates c c springs from 
the whole interior of the cylinder above 
the lesser trochanter; these pass upwards 
and converge to form a series of marches beneath the upper wall of ‘the neck, near 
it» junction with the great trochanter. This structure is admirably adapted to 
the greatest mechanical advantage, concussion or weight trans- 
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initted from above, and serves an important office in strengthening a part 
especially liable to fracture. 

In the lower end, the cancelli spring on all sides from the inner surface of the 
cylinder, and descend in a perpendicular direction to the articular surface, the 
cancelli being, strongest and having a more accurately perpendicular course above 
the condyles. 

Articulations. With three bones : the os innominatum, tibia, and patella. 

Development (fig. 106). The > 
femur is developed by jive centres : 
one for the shaft, one for each ex¬ 
tremity, and one for each trochanter. 
Of all the long bones, except the 
clavicle, it is the first to show traces 
of ossification; this commences in 
the shaft, at about the fifth week 
of foetal life, the centres of ossifica¬ 
tion in the epiphyses appearing in 
the following order : First, in the 
lower end of the bone, at the ninth 
month of foetal life; from this 
the condyles and tul)erosities are 
formed; in the head, at the end of 
the first, year after birth; in the 
great trochanter, during the fourth 
year; and in the lesser trochanter, 
between the thirteenth and four¬ 
teenth. The order in which the 
epiphyses arc joined to the shaft, is 
the reverse of that of their appear¬ 
ance ; their junction does not com¬ 
mence until after puberty, the lesser 
trochanter being first joined, then 
the greater, then the head, and, 
lastly, the inferior extremity (the 
first in which ossification com¬ 
menced), which is not united until 
the twentieth year. 

Attachment of Muscles. To the great trochanter : the Gluteus medius, Gluteus 
minimus, Pyriformis, Obturator internus, Obturator externus, Gemellus superior, 
Gemellus inferior, and Quadratus femoris. To the lesser ti-ochanter : the Psoas 
magnus, and the lliacus below it. To the shaft, the Vastus externus, Gluteus 
maximus, short head of the Biceps, Vastus internus, Adductor magnus, Pectineus, 
Adductor brevis. Adductor longns, Orureus, and Subcrureus. To the condyles : the 
Gastrocnemius, Plantaris, and Popliteus. 

THE LEG. 

The skeleton of the Leg consists of three bones: the Patella, a large sesamoid 
bone, placed in front of the knee; and the Tibia, and Fibula. 

'+ 

The Patella. (Figs. 107, 108.) 

The Patella is a^lat, triangular bone, situated : at the anterior part of the knee- 
joint. It resembles the sesamoid bones, from being developed in Hie tendon of the 
Quadriceps extensor, and in its structure, being composed throughout of dense 
cancellous tissue; but it is generally regarded as analogous to the olecranon 
prooess of the ulna, which occasionally exists as a separate pieoe, connected to the 


106.—Plan of the Development of the Femur. 
By Five Centres. 
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shaft of the bone by a continuation of the tendon of the Triceps muscle.* It 
serves to protect the front of the joint, and increases the leverage of the Quadriceps 
extensor by making it act at a greater angle. It presents an anterior and posterior 
surface, three borders, a base, and an apex. 

The anterior surface is convex, perforated by small apertures, for the passage 
of nutrient vessels, and marked by^ numerous rough 
longitudinal striae. This surface is covered, in the 
recent state, by an expansion from the tendon of the 
Quadriceps extensor, and separated from the integument 
by a bursa. It gives attachment below to the liga- 
meritum patellae. The posterior surface presents a 
smooth, oval-shaped, articular surface, covered with 
cartilage in the recent state, and divided into two facets 
by a vertical ridge, which descends from the superior 
towards the inferior angle of the bone. The ridge 
corresponds to the groovy on the trochlear surface of the 
femur, and the two facets to the articular surfaces 
of the two condyles; the outer facet, for articulation 
with the outer condyle, being the broader and deeper. 

This character serves to indicate the side to which the 
bone belongs. Below the articular surface is a rough, 
convex, non-artieular depression, the lower half of which 
gives attachment to the ligamentum patellae ; the upper 
half being separated from the head of the tibia by adipose 
tissue. 

The superior and lateral borders give attachment 
to the tendon of the Quadriceps extensor ; the superior 
border , to that portion of the tendon which is derived 
from the Rectus and Crureus muscles; and the lateral 
borders, to the portion derived from the external and 
internal Vasti muscles. 

The base or superior border, is thick, directed upwards, and cut obliquely at the 
expense of its outer surface; it receives the attachment, as already mentioned, of 
part of the Quadriceps extensor tendon. 

The apex is pointed, and gives attachment to the ligamentum patellae. 

Structure. It consists of dense cancellous tissue, covered by a thin compact 
lamina. 

Development. By a single centre, which makes its appearance, according to 
Beclard, about the third year. In two instances, I have seen this bone cartilaginous 
throughout, at a much later period (six years). More rarely, the bone is deve¬ 
loped by two centres, placed side by side. 

Articulations. With the two condyles of the femur. 

Attachment of Muscles. The Rectus, Crureus, Vastus intemus, and Vastus 
externus. These muscles joined at their insertion * constitute the Quadriceps 
extensor cruris. 

> The Tibia. (Eigs. 109, no.) 

The Tibia is situated at the front and inner side of the leg, And, excepting the 
femur, is the longest and largest bone in the skeleton. It is prismoid in form, 
expanded above, where it enters into the knee-joint, more slightly enlarged below. 
In the male, it® direction is vertical, and parallel with the bone of the opposite 
side; but in the female it has a slight oblique idirection downwards and outwards, 

* Professor Owen states, that, ‘In certain hats, there is a development of a sesamoid bene 
in the hioeps brachii, Which is the true homotype of the patella in the leg,’ regarding the 
olecranon as homologous, not with the patella, tot with an extension of the lippeT end o! 
the fibula above the knee-joint, which is met with in some animals .(Ob the Mature of 
W- *9, 340 


107.—Right Patella 
Anterior Surface. 



108.—Posterior surface. 
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to compensate for the oblique 
109.—Bones of the Right Leg. Anterior Surface. direction of the femur inwards. 



It presents for examination a 
shaft and two extremities. 

The Upper Extremity, or head, 
is large and expanded on each 
side into two lateral eminences, 
the tuberosities. Superiorly, the 
tuberosities present two smooth 
concave surfaces, which articulate 
with the condyles of the femur; 
the internal articular surface is 
longer than the external, and 

k IA ” " 

oval from before backwards, 
to articulate with the internal 
condyle’; the external one 
being broader, flatted and 
more circular, to articulate 
with the external condyle. 
Between the two articular sur¬ 
faces, and nearer the posterior 
than the anterior aspect of the 
bone, is an eminence, the spinous 
process of the tibia, surmounted 
by a prominent tubercle on each 
side, which gives attachment to 
the extremities of the semilunar 
fibi’o-cartilages; in front and 
behind the spinous process is a 
rough depression for the attach¬ 
ment of the anterior and pos¬ 
terior crucial ligaments and the 
semilunar cartilages. The an¬ 
terior surfaces of the tuberosities 
ai’e continuous with one another, 
forming a single large- srnface, 
which is somewhat flattened : it 
is triangular, • broad above, and 
perforated by large vascular 
foramina, narrow below, where 
it terminates in a prominent 
oblong elevation of large size, 
the tubercle of the tibia; the 
lower half of this tubercle is 
rough, for the attachment of the 
ligamentum patellae; the upper 
half is a smooth facet corre¬ 
sponding, in the recent state, 
with a bursa which separates 
the ligament from the bone. 
Posteriorly, the tuberosities are 
separated from each other by a 
shallow depression, the popliteal 
notch, whicfe gives attachment 
to the posterior crucial ligament. 
The posterior surface of the 
inner tuberosity presents a deep 
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i io.—Bones of tbe Bight Leg. Posterior Surfac@. 
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transverse groove, for the insertion of the tendon of the Semi-membranosus; and 
the posterior surface of the outer one, a flat articular facet, nearly circular in ( 
form, directed downwards, back- \ 

wards, and outwards, for arti- ' ~~ 

culation with the fibula. In 
front of this facet the Extensor 
longus digitorum and a slip from 
the Biceps are attached. The 
lateral surfaces are convex and 
rough : the internal one, the 
most prominent, gives attach¬ 
ment to the internal lateral liga¬ 
ment. 

The Shaft of the tibia is of a 
triangular prismoid form, broad T||| 
above, gradually decreasing in 
size to the commencement of its 
lower fourth, its most slender 
part where fracture most fre¬ 
quently occurs ; it then enlarges 
again towards its lower extre¬ 
mity. It presents for examina¬ 
tion three surfaces and three 
borders. 

The anterior border, the most 
prominent of the three, is called 
the crest of the tibia, or, in 
popular language, the shin ; it 
commences above at the tubercle, 
and terminates below at the 
anterior margin of the inner 
malleolus. This border is very 
prominent in the .upper two- 
thirds of its extent, smooth and 
rounded below. It presents a 
very floxuous course, being 
curved outwards above, and in¬ 
wards below; it gives attachment 
to the deep fascia of the leg. 

The internal border is smooth 
and rounded above and below, 
but more prominent in the 
centre; it commences at the 
back part of the inner tuberosity, 
and terminates at the posterior 
border of the.internal malleolus; 
its upper part gives attachment 
to the internal lateral ligament 
of the knee' to the extent of 
about two inches, and to some 
fibres of the Popliteus muscle ; 
its middle third, to some fibres 
Of the Soleus and Flexor lcftigus 
digitorum muscles. 

The external border , or ' inter- 
otigeaus ridge, is thin and pro- 
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part, and gives attachment to the interosseous membrane; it commences above 
iu liont of the fibular articular facet, and bifurcates below, to form the boundaries 
of a triangular rough surface, for the attachment of the interosseous ligament 
connecting the tibia and fibula. 

The internal surface is smooth, convex, and broader above than below; its 
upper third, directed forwards and inwards, is covered by the aponeurosis derived 
from the tendon of the Sartorius, and by the tendons of the Gracilis and Semi- 
tendinosus, all of which are inserted nearly as far forwards as the anterior border; 
in the rest of its extent it is subcutaneous. 

The external surface is narrower than the internal; its upper two-thirds present, 
a shallow groove for the attachment of the Tibialis anticus muscle ; its lower third 
is smooth, convex, curves gradually forwards to the anterior- part of the bone, and 
is covered from within outwards by the tendons of the following muscles : Tibialis 
anticus, Extensor proprius pollicis, Peroneus tertius. 

The 'posterior surface, (fig. 110) presents, at its upper put, a prominent ridge, 
the oblique line of the tibia, which extends from the back qrnrt of tlie articular facet 
for the fibula, obliquely downwards, to the internal Irorder, at the junction of its 
upper and middle thirds. It marks the limit for the insertion of the Popliteus 
muscle, and serves for the attachment of the popliteal fascia, and part of the 
Soleus, Flexor longus digitorum, and Tibialis posticus muscles; the triangular 
concave surface, above and to the inner side of this line, gives attachment to the 
Popliteus muscle. The middle third of the posterior surface is divided by a 
vertical ridge into two lateral halves : the ridge is well marked at its commence¬ 
ment at the oblique line, but becomes gradually indistinct below : the inner and 
broader half gives attachment to the Flexor longus digitorum, the outer and 
narrower to part of the Tibialis pmtieus. The remaining part of the bone is 
covered by the Tibialis posticus. Flexor longus digitorum, and Flexor longus 
pollicis muscles. Immediately below the oblique line is the medullary foramen, 
which is directed obliquely downwards. 

The Lower Extremity , much smaller than the upper, presents five surfaces ; it 
is prolonged downwards, on its inner side, into a strong process, the internal 
malleolus. The inferior surface of the bone is quadrilateral, and smooth, for articu¬ 
lation with tbo astragalus. This surface is narrow internally, where it becomes 
continuous with the articular surface of the inner malleolus, broader externally, 
and traversed from before backwards by' a slight elevation, separating two lateral 
depressions. The anterior surface of the lower extremity is smooth and rounded 
above, and covered by the tendons of the Extensor muscles of the toes; its lower 
margin presents a rough transverse depression, for the attachment of the anterior 
ligament of the ankle-joint: the posterior surface presents a superficial groove 
directed obliquely downwards and inwards, continuous with a similar groove on 
the posterior extremity of the astragalus, and serving for the passage of the tendon 
of the Flexor longus pollicis: the e.xUrmd surface presents a triangular rough 
depression for the attachment of the inferior interosseorrs ligament connecting it 
with the fibula ; the lower part of this depression is smooth in some bones, covered 
with cartilage in the recent state, and articulating with the fibula. This surface 
is bounded by two prominent ridges, continuous above with the interosseous ridge ; 
they afford attachment to the anterior and posterior tibio-fibular ligaments. The 
internal surface of the lower extremity is prolonged downwards to form a strong 
pyramidal process, flattened from without inwards, the inner malleolus. The inner 
surface of this process is convex and subcutaneous; its outer surface, smooth and 
slightly concave, deepens the articular surface for the astragalus; its anterior 
border is rough, for the attachment of ligamentous fibres; its posterior border 
presents a broad' and deep groove, directed obliquely downwards and inwards, 
which is occasionally double: this groove transmits the tendons of the Tibialis 
posticus and Flexor longus digitorum muscles. The summit of the internal mal¬ 
leolus is marked by a rough depression behind, for the attachment of the internal 
lateral ligament of the ankle-joint. 
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Structure. Like that of the other long bones. 

development. By three centres (fig. i x i) : one for the shaft, and one for each 
extremity. Ossification commences in the centre of the shaft about the same time 


as in the femur, the fifth week, and 
gradually extends towards either ex¬ 
tremity. The centre for the upper 


11.—Plan of the Development of the Tibia. 
By Three Centres. 


epiphysis appears at birth ; it is flat¬ 
tened in form, and has a thin tongue- 
shaped process in front, which forms 
the tubercle. That for the lower 
epiphysis appears in the second year. 
The lower epiphysis joins tin; shaft 
at about the twentieth year, and the 
upper one about the twenty fifth 
year. Two additional centres occa¬ 
sionally exist, one for. the tongue¬ 
shaped process of the upper epiphysis, 
the tubercle, and one for the inner 
malleolus. 

Articulations. With three bones: 
the femur, fibula, and astragalus. 

Attachment of Muscles. To the 
inner tuberosity, the Semimembra¬ 
nosus : to the outer tuberosity, the 
Tibialis antieus and Extensor longus 
digitorum and Biceps ; to the shaft, its 
internal surface, the Sartorius. Gracilis, 
and Semitendinosus; to its external 
surface, the Tibialis antieus; to its 



posterior surface, the Popliteus, Solous, Plexor longus digitorum, and Tibialis 


posticus; to the tubercle, the ligamentum patella;. 


The Fibut.a. (Figs. 109, 110.) 

The Fibula is situated at the enter side- of the leg. It is the smaller of the two 
bones, and, in proportion to its length, the most slender of all the long bones ; it is 
placed nearly parallel with the tibia. Jts upper extremity is small, placed below th« 
level of the knee-joint, and excluded from its formation ; the lower extremity inclines 
a little forwards, so as to be on a plane anterior to that of the upper end, projects 
below the tibia, and forms the outer ankle. It presents for examination a shaft and 
two extremities. 

The Upper Extremity, or Head, is of an irregular rounded form, presenting 
above a flattened articular facet, directed upwards and inwards, for articulation 
with a corresponding facet on the external tuberosity of the tibia. On the outer 
side is a thick and rough prominence, continued behind into a pointed eminence, 
the styloid process, which projects upwards from the posterior part of the head! 
The prominence gives attachment to the tendon of the Biceps muscle, and to the 
long external lateral ligament of the knee, the ligament dividing the tendon into two 
parts. The summit of the styloid process gives attachment to the short external 
^(fceral ligament. The remaining part of the circumference of the head is rough, 
for the attachment of the anterior superior tibio-fibular ligament, and the upper 
and anterior part of the Peroneus longus in front; and of the posterior superior 
•tibio-fibular ligament, and the upper fibres of the outer head of the Soleus muscle 
behind. 

The Lower Extremity, or external malleolus, is of a pyramidal form, somewhat 
flattened from without inwards, and is longer, and descends lower, than the internal 
malleolus. Its external surface is convex, subcutaneous, and continuous with a 
triangular (also subcutaneous) surface on the outer 6ide of the shaft. The internal 
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surface, presents in front a smooth triangular facet, broader above than below, and 
convex from above downwards, which articulates with a corresponding surface on 
the outer side of the astragalus. Behind and beneath the articular surface is a 
rough depression, which gives attachment to the posterior fasciculus of the external 
lateral ligament of the ankle. The anterior border is thick and rough, and marked 
below by a depression for the attachment of the anterior fasciculus of the external 
lateral ligament. The posterior border is broad and marked by a shallow groove, 
for the passage of the tendons of the Peroneus longus and brevis muscles. The 
summit is rounded, and gives attachment to the middle fasciculus of the external 
lateral ligament. ■ 

The Shaft presents four surfaces, anterior^external, a***® internal, and posterior 
internal-^-and four borders, t he ante rior, the interosseous, the posterior, and the 
oblique lino.* The anffifaymoortier commences above in front of the beat!, runs 
vertically downwards to a little below the middle of the bone, and then, curving a 
little outwards, bifurcates below. The two lines so formed bound the triangular 
subcutaneous surface immediately above the outer side of the external malleolus. 
This border gives attachment to an intermuscular septum, which separates the 
muscles on the anterior surface from those on the external. 

Th kvaffraal border , or interosseous ridge, is situated close to the inner side of 
the preceding, and runs nearly parallel w ith it in the upper third of its extent, but 
diverges from it so as to includo a broader space in the lower two-thirds. It 
commences above just beneath the head of the bone (sometimes it is quite indistinct 
for alnuit an inch below the lx ad), and terminates below at the apex of a rough 
triangular surface immediately above the articular facet of the external malleolus. 
It serves for the attachment of the interosseous membrane, and separates the 
extensor muscles in front from the flexor muscles behind. The portion of bone 
included between tljg anterior and interosseous lines forms the anterior surface. 

The posterior Stonier is sharp and prominent; it commences above at the base of 
(lie styloid process, and terminates below in the posterior border of the outer malleo¬ 
lus. It is directed outwards al>ove, backwards in the middle of its course, back¬ 
wards and a little inwards below, and gives attachment to an aponeurosis which 
separates tlie^fffuscles on the on tor. from those on the inner sui face of the shaft. 
The portion of bone included between this line and fhe interosseous ridge, which 
includes more than half of the whole circumference of the fibula, is subdivided, in its 
upper three fourths, into two parts, an anterior and a posterior, by a very prominent, 
ridge, t he obligne line of the, fi bula hich commences al>ovc at the inner side of the 
head, and terminates by liecoming continuous with the interosseous ridge at the 
lower fourth of the hone. The oblique line attaches an aponeurosis which separates 
the Tibialis posticus from the Soleus above, and the Flexor longus pollicis below. 
This line sometimes ceases just before approaching the. interosseous ridge. 

The anterior surface, is the interval between the aut priors a ml interosseous borders 
It is extremely narrow and flat in the upper third of its extent; broader and grooved 
longitudinally in its lower third; it serves for the attachment of three muscles, 
the Extensor longus digitorum, Peroneus tertius, and Extensor proprins pollicis. 

The external surface f-m ueh broader than the preceding, and often deeply 
grooved, is directed outwards in the upper two thirds of its course, backwards in 

j£. I# iU Pv- A- /‘V'U te-i ivW jPssbsv 

* It will be noticed that this description varies from that in the former editions, which fol¬ 
lowed that of Ward. * In Ward's description the whole of the hone from the interosseous line to 
the posterior border was included under the name of ‘internal surface.’ The objection to this is 
the awkwardness of describing as a t ingle surface that which is really about two-thirds of the 
entire circumference and has very different aspects at different parts of the hone. At the 
same time, Ward’s appears an improvement on the older description of Cloquet, Cruveilhier, 
&c., in which the part between the anterior and oblique lines is described as a single surface. 
Thiia is exposed to the great objecion that it is unpbysiological, since muscles belonging to 
opposed groups arise from either side of the interosseous line. It is hoped that the above 
description will be plainer. But from its small size, its twisted shape, and the multitude of 
muscles arising from it, the fibula is not an easy bone to describe intelligibly, especially when 
the specimen is not a,well-marked one. 
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the lower third, where it is continuous with the posterior border of the external 
malleolus. This surface is completely occupied by the Peroneus longus and brevis 
muscles. : ^ 

The smlcre-internal surface is the interval included between the interosseou s 
'ridge and tho oblique line.” It is directed inwards, and is grooved for the attachment 
'■’of the Tibialis posticus muscle. The posteJ& wleimml surface is the space included 
between the oblique line and the posterior border; it is continuous below with the 
rough triangular surface above the articular facet of the outer malleolus; it is 
directed Itackwards above, backwards and inwards at its middle, directly inwards 
below. Its upper third is rough, for the attachment of the Soleus muscle; its 
lowerpart pre-sents a triangular rough surface, connected to the tibia by a strong 
interosseous ligament, and between these two points tho entire surface is covered 
by the fibres of origin of the Flexor longus poilicis muscle. At about the middle 
of this surface is the nutrient foramen, which is directed downwards. 

In order to distinguish the side to which the bone belongs, hold it with the 
lower extremity downwards, and the broad 

groove for«the Peronei tendons backwards, to- 112.—Plan of the Pevolopment ot 

wards the holder: the triangular subcutaneous * u 1 11 a ‘ ue jentreSi 

surface will then bo directed to the side to 

* 

which the bone belongs. 

Articulations. With two bones : the tibia and 
astragalus. 

Development,. By three centres (fig. 112): 
one for the shaft, and one for each extremity. 

Ossification commences in the shaft about the 
sixth week of foetal life, a little later than in 
the tibia, and extends gradually towards tho ex¬ 
tremities. At birth both ends are cartilaginous. 

Ossification commences in the lower end in the 
second year, and in the upper one about tho 
fourth year. The lower epiphysis, the first in 
which ossification commences, becomes united 
to the shaft first, contrary to the law which 
appears to prevail with regard to the junction 
of epiphyses with diapliyses: this bikes place 
about the twentieth year; the upper epiphysis 
is joined about the twenty-fifth year. * 

Attachment of Muscles. To the head, the 
Biceps, Soleus, and Peroneus longus : to the 
shaft, its anterior surface, the Extensor longus 
digitorum, Peroneus tertius, and Extensor 
proprius pollicns; to thg antero-internal sur¬ 
face, the Tibialis posticus: to the postero-internal surface, the Soleus and Flexor 
longus poilicis: to the external surface, the Peroneus longus and brevis. 

THE FOOT. (Figs. 113, 114.) 

The skeleton of the Foot consists of three divisions: the Tarsus Metatarsus, 
and Phalanges. 

The Tarsus. 

The bones of the Tarsus are seven in number: viz., the calcaneum, or os calcis, 
astragalus, cuboid, scaphoid, internal, middle, and external cuneiform bones. 

It will be observed that in the fibula, as in other long bones, the epiphysis towards 
which the nutrient artery is directed is the one first joined to the shafts 
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113.—Bones of the Right Foot. Dorsal Surface. 
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The Calcaneum. 

The Calcaneum,, or Os Calcis, is the largest an<l strongest of the tarsal bones. 
It is irregularly cuboidal in form, and situated at the lower and back part of the 
foot, serving to transmit the weight of the body to the ground, and forming a strong 
lever for the muscles of the calf. It presents for examination six surfaces: supe¬ 
rior, inferior, external, internal, anterior, and posterior. 

The superior surface is formed behind, of the upper aspect of that part of 
the os calcis which projects backwards to form the heel. It varies in length 
in different individuals ; is convex from side to side, concave from before back¬ 
wards, and corresponds above to a mass of adipose substance placed in front of 
the tendo Achillis. In the middle of the superior surface are two (sometimes three) 
articular facets, separated by a broad shallow groove, which is directed obliquely 
forwards and outwards, and is rough for the attachment of the interosseous liga¬ 
ment connecting the astragalus and os calcis. Of the two articular surfaces, the 
external is the larger, and situated on the body of the bone: it is of an oblong 
form, wider behind than in front, and convex from before backwards. The 
internal articular surface, is supported on a projecting process of hone, called the 
lesser process of the calcaneum (sustentaculum tali); it is also oblong, concave 
longitudinally, and sometimes subdivided into two parts, which differ in size and 
shape. More anteriorly is seen the upper surface of the greater process, marked by 
a rough depression for the attachment of numorous ligaments, and the origin of 
the Extensor brevis digitorum muscle. 

The inferior surface is narrow, rough, uneven, wider behind than in front, 
and convex from side to side; it is bounded posteriorly by two tubercles, 
separated by a rough depression ; the external, small, prominent, and rounded, 
gives attachment to part of the Abductor minimi digiti; the internal, broader and 
larger, for the support of the heel, gives attachment, by its prominent inner 
margin, to the Abductor pollieis, and in front, to the Flexor brevis digitorum 
muscles; the depression between the tubercles attaches the Abductor minimi digiti 
and plantar fascia. The rough surface in front of the tuWcles gives attach¬ 
ment to the long plantar ligament, and to the outer head of the Flexor accessorius 
muscle ; and to a prominent tubercle nearer the anterior part of the bone, as well 
as to a transverse groove in front of it, is attached the short plantar ligament. 

The external surface is broad, flat, and almost subcutaneous ; it presents near 
its centre a tubercle, for the attachment of the middle fasciculus of the external 
lateral ligament* Above the tubercle is a broad smooth surface, giving attach¬ 
ment, at its upper and anterior part, to the external ealcanoo-astragaloid ligament; 
and in front of the tubercle a narroav surface marked by two oblique grooves, 
separated by an elevated ridge : the superior groove transmits the tendon of the 
Peroneus brevis ; the inferior, the tendon of the Peroneus longus ; the intervening 
ridge gives attachment to a prolongation from the external annular ligament. 

The internal surface presents a deep concavity, directed obliquely downwards 
and forwards, for the transmission of the plantar- vessels and nerves and Flexor 
tendons into the sole of the foot; it affords attachment to part of the Flexor 
accessorius muscle. This surface presents an eminence of bone, the lesser process, 
which projects horizontally inwards from its upper and fore part, and to which a 
slip of the tendon of the Tibialis posticus is attached. This process is concave 
above, and supports the anterior articular surface of the astragalus; below it is 
convex, and grooved for the tendon of the Flexor longus pollieis. Its free margin 
is rough for the attachment of ligaments. " 

The anterior surface , of a somewhat triangular form, is smooth, concavo- 
convex, and articulates w^th the cuboid. It is surmounted, on its outer side, by a 
rough prominence, which forms an important guide to the surgeon in the per¬ 
formance of Ohopart’s amputation. 

The., posterior surface, is rough, prominent, convex, and wider below than 
ab®va. ,> Its lower part is rough, for the attachment of the tendo Achillis,* and 
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of the Plantaris muscle; its upper part is smooth, and corresponds to a bursa which 
separates the tendon from the bone. 

Articulations. With two bones : the astragalus and cuboid. 

Attachment of Muscles. Part of the Tibialis posticus, the tendo Achillis, Plan¬ 
taris, Abductor pollieis, Abductor minimi digiti, Plexor brevis digitorum. Plexor 
accessorius, and Extensor brevis digitorum. 

The Cuboid. 

The Cuboid bone is placed on the outer side of the foot, in front of the os 
calcis, and behind the fourth and fifth metatarsal bones. It is of a pyramidal 
shape, its base being directed upwards and inwards, its ajxix downwards and out¬ 
wards. It may lie distinguished from the other tarsal bones by the existence of 
a deep groove on its under surface, for the tendon of the Peroneus longus muscle. 
It presents for examination six surfaces : three articular and three non-articular. 

The non-articular surfaces are the superior, inferior, and external. The 
superior or dorsal surface, directed upwards and outwards, is rough, for the 
attachment of numerous ligaments. The inferior or plantar surface presents 
in front a deep groove, which runs obiiquoly from without, forwards and inwards ; 
it lodges the tendon of the Peroneus longus, and is bounded behind by a promi¬ 
nent ridgo, terminating externally in an eminence, the tuberosity of the cuboid, 
the surface of which presents a convex facet, for articulation with the sesamoid 
bone of the tendon contained in the groove. The ridge and surface of l>one 
behind it are rough, for the attachment of the long and short plantar ligaments. 
A few fibres of the Plexor brevis pollieis may l>e traced to this surface. The 
exterrud surfia, the smallest and narrowest of the three, presents a deep notch 
formed by the commencement of the peroneal groove. 

The articular surfaces are the posterior, anterior, and internal. The posterior 
surface, is smooth, triangular and concavo-convex, for articulation with the anterior 
surface of the os calcis. The anterior, of smaller size, hut also irregularly trian¬ 
gular, is divided by a vertical ridge into two facets : the inner facet, quadrilateral 
in form, articulates with the fourth metatarsal bone: the outer one, larger and 
more triangular, articulates with the fifth metatarsal. The interned surface, is 
broad, rough, irregularly quadrilateral, presenting at its middle and upper part a 
small oval facet, for articulation with the external cuneiform bone; and behind 
this (occasionally) a smaller facet,, for articulation with the scaphoid; it is rough 
in the rest of its extent, for the attachment of strong interosseous ligaments. 

To ascertain to which foot it belongs, hold the bone so that its under surface, 
marked by the peroneal groove, looks downwards, and the large concavo-convex 
articular surface backwards, towards the holder : the narrow non-articular surface, 
marked by the commencement of the peroneal groove, will point to the side to 
which the bone belongs. 

Articulations. With four bones : the os calcis, external cuneiform, and the 
fourth and fifth metatarsal bones, occasionally with the scaphoid. 

Attachment of Muscles. Part of the Flexor brevis pollieis. 

The Astragalus. 

$ . 

The Astragalus (fig. 113) is the largest of the tarsal bones, next to the os calcis. 
It occupies the middle and upper part of the tarsus, supporting the tibia above, 
articulating with the malleoli on either side, resting below upon the os calcis, and 
joined in front to the scaphoid. This bone may easily be l'ecognised by its large 
rounded head, by the broad articular facet on its upper convex surface, or by the 
two articular facets separated by a deep groove on its under concave surface. It 
presents six surfaces for examination. 

The superior surface presents, behind, a .broad smooth trochlear surface, for 
articulation with the tibia. The trochlea is broader in front than behind, convex 
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from before backwards, slightly concave from side to side; in front of it is the 
upper surface of the neck of the astragalus ; rough for the attachment of ligaments. 
The infertbr surface presents two articular facets separated by a deep groove. 
The groove nins obliquely forwards and outwards, becoming gradually broader 
and deeper in front: it corresponds with a similar groove upon the upper surface 
of the os calcis, and forms, when articulated with that bone, a canal, filled up 
in tho recent state by the calcaneo-astragaloid interosseous ligament. Of the 
two articular facets, the posterior is the larger, of an oblong form, and deeply 
concave from side to side; the anterior, although nearly of equal length, is nar¬ 
rower, of an elongated oval form, convex longitudinally, and often subdivided 
into two by an elevated ridge ; of these the posterior articulates with the lesser 
process of the os calcis; the anterior, with the upper surface of the calcaneo- 
scaplioid ligament. The internal surface presents at its upper part a pear-shaped 
articular facet for the inner malleolus, continuous above with the trochlear surface; 
below the articular surface is a rough depression, for the attachment of the deep 
portion of. the internal lateral ligament. The external surface, presents a large 
triangular facet, concave from above downwards, for articulation with the external 
malleolus; it is continuous above with the trochlear surface; and in front of it is 
a rough depression for tho' attachment of the anterior fasciculus of the external 
lateral ligament. Tho anterior surface, convex and rounded, forms tho head of 
the astragalus; it is smooth, of an oval form, and directed obliquely inwards and 
downwards; it is continuous below with that part of the anterior facet on the 
under surface which rests upon the calcaneo-scaphoid ligament. The head is 
surrounded by a constricted portion, the neck of the astragalus. The posterior 
surface is narrow, and traversed by a groove, which runs obliquely downwards 
aud inwards, and transmits the tendon of tho Flexor longus pollicis, external to 
which is a horizontal notch or depression, in which the posterior fasciculus of the 
external lateral ligament is lodged. 

To ascertain to which foot it belongs, hold the bone with tho broad articular 
surface upwards, and the rounded head forwards; the latex*al triangular articular 
surface for tho external malleolus will then point to the side to which the hone 
belongs. 

Articulations. With four bones : tibia, fibula, os calcis, and scaphoid. 

The Scaphoid. 

The Scaphoid or Navicular bone, so called from its fancied resemblance to a boat, 
is situated at the inner side of tho tarsus, between the astragalus behind and the 
three cuneiform bones in front. This bone may be distinguished l>y its form, 
being concave behind, convex and subdivided into three facets in front. 

The anterior surface, of an oblong form, is convex from side to side, and sub¬ 
divided by two ridges into three facets, for articulation with the three cuneiform 
Ixrnes. The posterior surface is oval, concave, broader externally than internally, 
and articulates with the rounded head of the astragalus. The superior surface is 
convex from side to side, and rough for the attachment of ligamonts. The inferior 
is somewhat concave, irregular, and also rough for the attachment of ligaments. 
The internal surface presents a rounded tubercular eminence, the tuberosity of the 
scaphoid, which gives attachment to part of the tendon of the Tibialis posticus. 
The external surface is broad, rough, and irregular, for the attachment of liga¬ 
mentous fibres, and occasionally presents a small facet for articulation with the 
cuboid bone. 

To ascertain to which foot it belongs, hold the bone with the concave articular 
surface backwards, and the convex dorsal surface upwards; the broad external 
surface will point to the side to which the bone belongs. 

Articulations. With four bones : astragalus and three cuneiform; occasionally 
also with the cuboid. 

Attachments of Muscles. Part of the Tibialis posticus. 
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# The Cuneiform Bones have received their name from their wedge-like shape. 
They form with the cuboid the most anterior row of the tarsus, being placed 
between the scaphoid behind, the three innermost metatarsal bones in front, and 
the cuboid externally. They are called the first, second, and third, counting from 
the inner to the outer side of the foot, and, from their position, internal, middle, 
and external. 

The Internal Cuneiform. 

The Internal Cuneiform is the largest of the three. It is situated at the inner 
side of the foot, between the scaphoid behind and the base of the first metatarsal 
in front. It may l>e distinguished from the other two by its large size, and its 
more irregular wedge-like form. Without the others, it may be known by tho 
huge kidney-sbajwd anterior .articulating surface, and by the prominence on the 
non-articular surface (or base of the wedge), for the attachment of a large tendon. 
It presents for examination six surfaces. 

The interned surface i§ subcutaneous, and forms part of the inner l>order of the 
foot; it is broad, quadrilateral, and presents at its anterior inferior angle a smooth 
oval facet, over which the tendon of the Tibialis anticus muscle glides; in the rest 
of its extent it is rough, for the attachment of ligaments. The external surface is 
concave, presenting, along its superior and posterior borders, a narrow surface for 
articulation with the middle cuneiform behind, and second metatarsal bone in 
front: in the rest of its extent, it is rough for the attachment of ligaments, and 
prominent below, where it forms part of the tuberosity. The writ-prior surface, 
kidney-shaped, articulates with the metatarsal bone of the great toe. The 
posterior surface is triangular, concave, and articulates with the innermost and 
largest of the three facets on the anterior surface of tho scaphoid. The infrior 
or plantar surface is rough, and presents a prominent tuberosity at its back part 
for tho attachment of part of the tendon of the Tibialis posticus. It also gives 
attachment in front to part of the tendon of the Tibialis anticus. The superior 
surface is the narrow pointed end of the wedge, which is directed upwards and 
outwards; it is rough for the attachment of ligaments. 

To ascertain to which side it belongs, hold the bone so that its superior narrow 
edge looks upwards, and the Jong, kidney-shaped, articular surface forwards ; the 
external surface, marked by its vertical and horizontal articular facets, will point 
to the side to which it belongs. 

Articulations. With four bones : scaphoid, middle cuneiform, first and second 
metatarsal bones. 

Attachment of Muscles. The Tibialis anticus and posticus. 

* 

The Middle Cuneiform. 

The Middle Cuneiform, the smallest of the three, is of very regular wedge¬ 
like form, the broad extremity being placed upwards, the narrow end downwards. 
It is situated between the other two bones of the same name, and corresponds to, 
the scaphoid behind, and the second metatarsal in front. It may be distinguished 
from the external cuneiform bone, which it much resembles in general appearance, 
by the articular facet, of angular Arm, which runs round the upper and back part 
of its inner surface; and if tho two bones from the same foot are together, the 
middle cuneiform is much the smaller. 

The anterior surface, triangular in form, and narrower than the posterior, 
articulates with the base of the second metatarsal bone. The posterior surface, 
also triangular, articulates with the scaphoid. The internal surface presents an 
particular facet, running along the superior and posterior borders, for articulation 
with the internal cuneiform, and is rough below for the attachment of ligaments. 
The external surface presents posteriorly a? smooth facet for articulation ^Vith the 
external cuneiform bone. The superior Surface forms the base of the wedge ; it 
is quadrilateral, broadey behind than in front, and rough for the attachment of 
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ligaments. The inferior surface, pointed and tubercular, is also rough for l^a- 
mentous attachment. 

To ascertain to which foot the bone belongs, hold its superior or dorsal surface 
upwards, the broadest edge being towards the holder: the smooth facet (limited 
to the posterior border) will then point to the side to which it belongs. 

Articulations. With four bones : scaphoid, internal and external cuneiform, and 
second metatarsal bone. 

Attachment of Muscle. A slip from the tendon of the Tibialis posticus is 
attached to this bone. 

The External Cuneiform. 

The External Cuneiform, intermediate in size between the two preceding, is of 
a very regular wedge-like form, the broad extremity being placed upAvards, the 
narrow end downwards. It occupies the centre of the front row of the tarsus 
between the middle cuneiform internally, the cuboid externally, the scaphoid 
behind, and the third metatarsal in front. It is distinguished from the internal 
cuneiform bone by its more regular wedge-like shape, and by the absence of the 
kidney-shaped articular surface : from the middle cuneiform, by the absence of the 
bent, or angular, facet, and by the two articular facets which mark both its inner 
and outer surfaces. It has six surfaces for examination. 

The anterior surface., triangular in form, articulates with the third metatarsal bone. 
The posterior surface articulates with the most external facet of the scaphoid, ami 
is rough below for the attachment of ligamentous fibres. The internal surface. 
presents two articular facets, separated by a rough depression : the anterior one, 
situated at the superior angle of the bone, articulates with the outer side of the 
base of the second metatarsal bone ; the posterior one skirts the posterior border, 
and articulates with the middle cuneiform; the rough depression between the two 
gives attachment to an interosseous ligament. The external surface, also presents 
two articular facets, separated by a rough non-articular surface ; the anterior facet, 
situated at the superior angle of the bone, is small, and articulates with the inner 
side of the base of the fourth metatarsal; the posterior, and larger one articulates 
with the cuboid; the rough non-articular surface serves for the attachment of an 
interosseous ligament. The three facets for articulation with the three metatarsal 
bones are continuous with one another, and covered by a prolongation of the same 
cartilage; the facets for articulation with the middle cuneiform and scaphoid are 
also continuous, hut that for articulation with the cuboid is usually separate. The 
superior or dorsal, surface is of an oblong square form ; its posterior external angle 
being prolonged backwards. The inferior or plantar surface is an obtuse rounded 
margin, and serves for the attachment of part of the tendon of the Tibialis posticus, 
part of the Flexor brevis pollicis, and ligaments. 

To ascertain to which side it belongs, hold the bone with the broad dorsal 
surface upwards, the prolonged edge backwards; the separate articular facet for 
the cuboid will point to the proper Bide. 

Articulations. With six bones: the scaphoid, middle cuneiform, cuboid, and 
second, third, and fourth metatarsal bones. 

Attachment of Muscles. Part of Tibialis posticus, and Flexor brevis pollicis. 

The Metatarsal Bones. 

The Metatarsal Bones are five in number; they are long bones, and subdivided 
into a shaft and two extremities. 

Common characters. The Shaft is prismoid in form, tapers gradually from the 
tarsal to the phalangeal ektremity, and is slightly curved longitudinally, so as t o m 
be concave below, slightly convex above. The Posterior Extremity, or Base, is 
wedge-shaped, articulating by its terminal surface with the tarsal bones, and by its 
lateral surfaces with the contiguous metatarsal bones; its dorsal and plantar surfaces 
being rough for the attachment of ligaments. The Anterior Extremity, or Head, 
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presents a terminal rounded articular surface, oblong from above downwards, and 
extending further backwards below than above. Its sides are flattened, and 
present a depression, surmounted by a tubercle, for ligamentous attachment. Its 
under surface is grooved in the middle line for the passage of the Flexor tendon, 
and marked on each side by an articular eminence continuous with the terminal 
articular surface. 

Peculiar characters. The First is remarkable for its great size, but is the shortest 
of all the metatarsal bones. The shaft is strong, and of well-marked prismoid 
form. The posterior extremity presents no lateral articular facets; its terminal 
articular surface is of large size, kidney-shaped, and its circumference grooved 
for the tarso-metatarsal ligaments; its inferior angle presents a rough oval pro¬ 
minence for the insertion of the tendon of the Pcroneus longus. The head is of 
lax-ge size; on its plantar surface are two grooved facets, over which glide sesamoid 
bones; the facets are separated by a smooth elevated ridge. 

This bone is known by the single kidney-shaped articular surface on its base; 
the deeply grooved appearance of the plantar surface of its head ; and its great 
thickness, relatively to its length. When it is placed in its natural position, the 
concave border of tho kidney-shaped articular surface on its base points to the 
side to which the bone belongs. 

The Second is the longest and largest of the remaining metatarsal bones, being 
prolonged backwards into the recess formed between the three cuneiform bones. 
Its tarsal extremity is broad above, narrow and rough below. It presents four arti¬ 
cular surfaces : one behind, of a triangular form, for aiticuhition with the mid¬ 
dle cuneiform ; one at the upper part of its internal lateral surface, for articulation 
with the internal cuneiform ; and two on its external latei’al surface, a superior 
and an inferior, separated by a rough depression. Each of the latter articular 
surfaces is divided by a vertical ridge into two parts ; the anterior segment of each 
facet articulates with the third metatarsal; the two posterior (sometimes continuous) 
with the external cuneiform. 

The facets on the tarsal extremity of the second metatarsal bone serve at once 
to distinguish it from the rest and to indicate tho foot to which it belongs; there 
being one facet at the upper angle of the internal surface, and two facets, each 
sulsli vided into two parts, on tho external surfaeo, pointing to the side to which the 
bone belongs. The fact that the two posterior subdivisions of these external 
facets sometimes run into one should not be forgotten, 

The Third articulates behind, by means of a triangular smooth surface, with the 
external cuneiform; on its inner side, by two facets, with the second metatarsal; 
and on its outer side, by a single facet, with the third metatarsal. Tho latter 
facet is of circular form, and situated at the upper angle of the base. 

The third metatarsal is known by its having at its tarsal end two undivided 
facets on the inner side, and a single facet on the outer. This distinguishes it 
from the second metatarsal, in which the two facets, found on one side of its tarsal 
end, are each subdivided into two. The single facet (when the bone is pxit in its 
natural position) is on the side to which the bone belongs. 

The Fourth is smaller in size than the preceding; its tarsal extremity presents ,a 
terminal quadrilateral surface, for articulation with the cuboid; a smooth facet on 
the inner side, divided by a ridge into an anterior portion for articulation with the 
third metatarsal, and a posterior portion for articulation with the external cunei¬ 
form ; on the outer side a single facet, for articulation with the fifth metatarsal. 

The fourth metatarsal is known by its having a single facet, on either side of 
the tarsal extremity, that on the inner side being divided into two parts. If this 
subdivision be not recognisable, the fact that its tarsal end is bent somewhat out- 
. wards will indicate the side to which it belongs, as Mr. golden points out. 

The Fifth is recognised by the tubercular eminence on the outer side of its base. 
It articulates behind, by a triangular surface cut obliquely from without inwards, 
with the cuboid: and internally, with thq four metatarsal. 

The projection on the outer side of this bone at its tarsal end at once distin¬ 
guishes it from the others, and points to the side to which it belongs. 
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Articulations. Each bone articulates with the ta<rsal bones by one extremity, 
and by the other with the first row of phalanges. The number of tarsal bones with 
which each metatarsal articulates, is one for the first, three for the second, one for 
the third, two for the fourth, and one for the fifth. 

Attachment of Muscles. To the first metatarsal bone, three : part of the Tibialis 
anticus, the Peroneus longus, and First dorsal interosseous. To the second, three : 
the Adductor pollicis, and First and Second dorsal interosseous. To the third, 
five : the Adductor pollicis, Second and Third dorsal, and First plantar inter¬ 
osseous, and a slip from the tondon of the Tibialis posticus. To the fourth, five: the 
Adductor pollicis, Third and fourth dorsal, and Second plantar interosseous, and a 
slip from the tendon of the Tibialis posticus. To the fifth, six : the Peroneus 
brevis, Peroneus tertius, Flexor brevis minimi digiti, Transversus pedis, Fourth dorsal, 
and Third plantar interosseous. 


Phalanges. 

The Phalanges of the foot, l>oth in number and general arrangement, resemble 
those in the hand ; there being two in the great toe, and three in each of the other 
toes. 

The phalanges of the first row resemble closely those of the hand. The shaft is 
compressed from side to side, convex above, concave below. The posterior extremity 
is concave ; and the anterior extremity presents a trochlear surface, for articulation 
with the second phalanges. 

The phalanges of the se.emvl row are remarkably small and short, but rather 
broader than those of the first row. 

The ungual phalanges, in form, resemble those of the fingers ; but they are 
smaller, flattened from above downwards, presenting a broad base for articulation 
with the second row, and an expanded extremity for the support of the nail and 
end of the toe. 

Articulation. The first row, with the metatarsal bones, and second phalanges; 
the second of the great toe, with the first phalanx, and of the other toes, with the 
first and third phalanges ; the third with the second rew. 

Attachment of Muscl s. To the first phalanges. Great toe : innermost tendon of 
Extensor brevis digitorum, Abductor pollicis, Adductor pollicis, Flexor brevis 
pollicis, Transversus pedis. Second toe: First and Second dorsal interosseous. 
Third toe: Third dorsal and First plantar interosseous. Fourth tot; : Fourth dorsal 
and Second plantar interosseous. Fifth toe: Flexor brevis minimi digiti, Abductor 
minimi digiti, and Third planter interosseous.—Second phalanges. Great toe: 
Extensor longus pollicis, Flexor longus pollicis. Other toes : Flexor brevis digi¬ 
torum, one slip of the common tendon of the Extensor longus and brevis digitorum.— 
Third phalanges : two slips from the common tendon of the Extensor longus and 
Extensor brevis digitorum, and the Flexor longus digitorum. The phalanges of the 
Utile toe do not get a slip from the Extensor brevis digitorum. 

Development ok the Foot. (Fig. 115.) 

The Tarsal bones are each developed by a single centre, excepting the os cftlcis, 
which has an epiphysis for its posterior extremity. The centres make their appear¬ 
ance in the following order : os calcis, at the sixth month of foetal life; astragalus, 
about the seventh month; cuboid, at the ninth month; external cuneiform, 
during the first year; internal cuneiform in the third year ; middle cuneiform 
and scaphoid in the fourth year. The epiphysis for the posterior tuberosity of the 
os calcis appears at the tenth year, and unites with the rest of the bone soon after 
puberty. 

The Metatarsal bones are each developed by two centres : one for the shaft, and 
one for the digital extremity, in the four outer metatarsal 5 one for the J shaft, and 
one fop the base, in the metatarsal bone of, the great toe. Ossification commences 
in the centre of the shaft about the seventh week, and extends towards either ex- 
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tfemity, and in' the digital epiphyses about the third year; they become joined 
between the eighteenth and twentieth years. 

The Phalanges are developed by two centres for each bone : one for the shaft, 
and one for the metatarsal extremity. 

Sesamoid Bones. 

These are small rounded masses, cartilaginous in early life, osseous in the adult, 
which are developed in those tendons which exert a great amount of pressure upon 
the parts over which they glide. It is said that they are more commonly found in 
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the male than in the female, and in persos^of an active muscular habit than in 
those who are weak and debilitated. They are invested throughout their whole 
surface by the fibrous tissue of the tendon in which they are found, excepting upon 
that side which lies in contact with t^ie part over which they play, where they 
present a free articular facet. They may be divided into two kinds : those which 
glide over the articular surfaces of joints, and those which play over the cartila¬ 
ginous facets found on the surfaces of certain bones. 

The sesamoid bones of the joints are, in-the lower extremity, the patella, which 
is developed in the tendon of the Quadriceps extensor; two small sesamoid bones, 
fbtiad in the tendons of the Flexor brevis pollicis, opposite the metatarso- 
joint of the great toe, and occasionally one in the meta^arso-phalangeal 
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joint of the second toe, the little toe, and, still more rarefy, the third and fourth 

In the upper extremity, there are two on the palmar surface of the metacarpo¬ 
phalangeal joint in the thumb, developed in the tendons of the Flexor brevis pollicia, 
occasionally one or two opposite the metacarpo-plialangeal articulations of the fore 
and little fingers, and, still more rarely, one opposite the same joints of the third 
and fourth fingers. 

Those found in the tendons which glide over certain bones, occupy the following 
situations : one in the tendon of the Peroneus longus, where it glides through the 
groove in the cuboid bone; one appears late in life in the tendon of the Tibialis 
anticus, opposite the smooth facet on the internal cuneiform bone : one is found in 
the tendon of the Tibialis posticus, opposite the inner side of the astragalus; one 
in the outer head of the Gastrocnemius, behind the outer condyle of the femur; 
and one in the Psoas and Iliacus, where they glide over the body of the pubes. 
Sesamoid bones are found occasionally in the tendon of the Biceps, opposite the 
tuberosity of the radius ; in the tendon of the Gluteus maximus, as it passes over 
the great trochanter; and in the tendons which wind round the inner and outer 
malleoli. 



The Articulations 


T HE various bones of which the Skeleton consists are connected together at 
different parts of their surfaces, and such a connection is designated by the 
name of Joint or Articulation. If the joint is immoveable, as between the cranial 
and most of the facial bones, their adjacent margins are applied in almost close 
contact, a thin layer of fibrous membrane, the sutural ligament, and, at the base 
of the skull, in certain situations, a thin layer of cartilage being interposed, 
Where slight movement is required, combined with great strength, the osseous 
surfaces are united by tough and elastic ‘fibro- cartilages, as in the joints of the 
spine, the sacro-iliac, and interpubie articulations; but in the moveable joints, 
the bones forming the articulation are generally expanded for greater convenience 
of mutual connection, covered by cartilage, held together by strong bands or 
capsules of fibrous tissue, called ligaments, and linod by a membrane, the synovial 
membrane, which secretes*a fluid to lubricate the various parts of which the joint 
is formed: so that the structures which enter into the formation of a joint are 
bone, cartilage, fibro-cartilage, ligament, and synovial membrane. 

Bone constitutes the fundamental element of all the joints. In the long bones, 
the extremities are the parts which form the articulations; they are generally 
somewhat enlarged, consisting of spongy cancellous tissue, with a thin coating of 
compact substance. In the flat bones, the articulations usually take place at the 
edges; and, in the short bones, at various parts of their surface. The layer of 
compact bone which forms the articular surface, and to which the cartilage is 
attached, js called the articular lamella. It is of a white colour, extremely dense, 
and varies in thickness. Its structure differs from ordinary bone tissue in this 
respect, that it contains no Haversian canals, and its lacunae are much larger than 
in ordinary bone, and have no canaliculi. The vessels of the cancellous tissue, as 
they approach the articular lamella, turn back in loops, and do not perforate it; 
this layer is consequently more dense and firmer than ordinary bone, and is 
evidently designed to form a firm and imyiolding support for the articular 
cartilage. 

The articular will be found described along with the other kinds of cartilage in 
the Introduction. 

Ligaments are found in nearly all tho moveable articulations; they consist of 
bands of various forms, serving to connect together the articular extremities of 
bones, and composed mainly of bundles of white fibrous tissm placed parallel with, 
or closely interlaced with, one another, and presenting a white, shining silvery 
aspect. Ligament is pliant and flexible, so as to allow of tho most perfect freedom 
of movement, but strong, tough, and inextensilo, so as not readily to yield under 
the most severely applied* force; it is consequently well adapted to serve as the 
connecting medium between the bones. Some ligaments consist entirely of yellow 
elastic tissue, as the ligamenta subflava, which connect together the adjiicent arches 
of the vertebrae, and the ligamentum nuchas in the lower animals. In these cases, it 
will be observed that the elasticity of the ligament is intended to act as a substitute 
for muscular power. * 

Synovial membrane is a thin, delicate membrane, arranged in the form of a short 
wide tube, attached by its open ends to the margins of the articular extremities of 
the bones, and covering the inner surface of the various ligaments which connect 
tho articulating surfaces. It resembles tho serous membranes in structure, but 
differs in the nature of itB secretion, which is thick, viscid, and glairy, like the 
white of egg; and hence termed synovia. The'synovial membranes found in the 
body admit of subdivision into three kinds, articular, bursal, and vaginal. 

The articular synovial membranes are found in all the freely moveable joints. 
In, the foetus, this membrane is said, by Toynbee, to be continued over the surface 
of the cartilages; but in the adult it is wanting, excepting at their circumference, 
upon which it encroaches for a short distance : it then invests the inner surface of 
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the capsular or other ligaments enclosing the joint, and is reflected over the 
surface of any tendons passing through its cavity, as the tendon of the Popliteus 
in the knee, and the tendon of the Biceps in the shoulder. In most of the joints 
“the synovial membrane is thrown into folds, which project into the cavity. 
Some of these folds contain large masses of fat. These are especially distinct in 
the hip and the knee. Others are flattened fdlds, subdivided at their margins into 
fringe-like processes, the vessels of which have a convoluted arrangement. The 
latter generally project from the synovial membrane near the margin of the 
cartilage, and lie flat upon its surface. They consist of connective tissue, covered 
with epithelium, and contain fat cells in variable qnantity, and, more rarely, 
isolated cartilage cells. They Are found in most of the bursal and vaginal, as 
Well as in the articular synovial membranes, and were described, by Clopton 
Havers, as mucilaginous glands, and as the source of the synovial secretion. 
Under certain diseased conditions, similar processes are found covering the entire 
surface of the synovial membrane, forming a mass of pedunculated fibro-fatty 
growths, which project into the joint. 

The bursae are found interposed between surfaces which move upon each other, 
producing friction, as in the gliding of a tendon, or of the integument over pro¬ 
jecting bony surfaces. They admit of subdivision into two kinds, the bur am 
mucosae, and the aynovicd burace. The former are large, simple, or irregular 
cavities in the subcutaneous areolar tissue, enclosing a clear viscid fluid. They 
are found in various situations, as between the integument and front of the patella, 
over the olecranon, the malleoli, and other prominent parts. 'The synovial bursae 
are found interposed between muscles or tendons as they play over projecting 
bony surfaces, as between the Glutei muscles and the surface of the great trochanter. 
They consist of a thin wall of connective tissue, partially covered by epithelium, 
and contain a viscid fluid. Where one of these exists in the neighbourhood of a 
joint, it usually communicates with its cavity, as is generally the case with the 
bursa between the tendon of the Psoas and Jliacus and the capsular ligament of 
the hip, or the one interposed between the under surface of the Sub scapular is and 
the neck of the scapula. 

The vayinal aynovicd membranes (synovial sheaths) serve to facilitate the 
gliding of tendons in the osseo- fibrous canals through which they pass. The mem¬ 
brane is here arranged in the form of a sheath, one layer of which adheres to 
the wall of the canal, and the other is reflected upon the outer surface of the con¬ 
tained tendon ; the space between the two free surfaces of the membrane being 
partially filled with synovia. These sheaths arc chiefly found surrounding the 
tendons of the flexor and extensor muscles of the fingers and toes, as' they pass 
through the ossoo-fibrous canals in the hand or foot. 

Synovia is a transparent, yellowish-white, or slightly reddish fluid, viscid like 
the white of egg, having an alkaline reaction, and slightly saline taste. It consists, 
according to Frerichs, in the ox, of 94-85 water, 0-56 mucus and epithelium, 
0-07 fat, 3‘s 1 albumen and extractive matter, and 0^99 salts. 

The articulations are divided into three classes: Synarthrosis , or immoveable; 
Amphiarthroai 8 , or mixed; and Diarthrosis , or moveable joints. 

i. Synarthrosis. Immoveable Articulations. 

Synarthrosis includes all those articulations in which the surfaces of the bones 
are in almost direct contact, not separated by an intervening synovial cavity, and 
immoveably connected with each other, as the joints between the bones of the 
cranium and face, excepting those of the lower jaw. The varieties of synarthrosis 
are three in number s Sutura, Schindylesis, and Gomphosis. < 

Sutura (a seam). Where the articulating surfaces are connected by a series 
of processes and indentations interlocked together, it is termed sutura vent; of 
which there are three varieties: sutura dentata, serrafca, and Ktnbosa. The sur-„. 
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faces of the bones are not in direct contact, being separated by a layer of membrane, 
continuous externally with the pericranium, internally with the dura mater. The 
sutura dentata (dens, a tooth) is so called from the tooth-like form of the projecting 
articular processes, as in the suture between the parietal bones. In the suture 
serrata ( serra, a saw), the edges of the two bones forming the articulation are 
serrated like the teeth of a fine saw, as between the two portions of the frontal 
bone. In the sutura limbosa (limbus, a selvage), besides the dentated processes, 
there is a certain degree of bevelling of the articular surfaces, so that the bones 
overlap one another, as in the suture between the parietal and frontal bones. When 
the articulation is formed by roughened ‘surfaces placed in apposition with one 
another, it is termed the false suture, sutura notha, of which there are two kinds, 
the sutura squamosa (squama, a scale), formed by the overlapping of two con¬ 
tiguous bones by broad bevelled margins, as in the temporo-parietal (squamous) 
suture; and the sutura harmonia (uppnvia, a joining together), where there is simple 
apposition of two contiguous rough bony surfaces, as in the articulation between 
the two superior maxillary bones, or of the horizontal plates of the palate bones. 

Schindylesis (a^ivlvXgiri^, a fissure) is that form of articulation in which a thin 
plate of bone is received into a cleft or fissure formed by the separation of two 
Luninas of another, as in the articulation of the rostrum of the sphenoid, and per¬ 
pendicular plate of the ethmoid with the vomer, or in tho reception of the latter in 
the fissure between the supei’ior maxillary and palate bones. 

Cfomphosis (yoptpoc, a nail) is an articulation formed by the insertion of a 
conical process into a socket, as a nail is driven into a board ; this is not illustrated 
by any articulations between bones, properly so called, but is seen in the articula¬ 
tion of the teeth with the alveoli of the maxillary bones. 

2. Amphiarthrosis. Mixed Articulations. 

In this form of articulation, the contiguous osseous surfaces are either con¬ 
nected together by broad flattened discs of fibro-cartilage, which adhere to tho 
end of each bone, as in ’ the articulation between the bodies of the vertebrae, or 
that between the first two pieces of the sternum ; or else the articulating surfaces 
are covered with fibro-cartilage, partially lined by synovial membrane, and con¬ 
nected together by external ligaments, as in the sacroiliac and pubic symphyses; 
both these forms being capable of limited motion in every direction. The former 
resomble the synarthrodial joints in the continuity of their surfaces, and absence 
of synovial sac; the latter the diarthrodial. These joints occasionally become 
obliterated in old age; as is frequently the case in the pubic articulation, and 
occasionally in the intervertebral and sacro-iliac. 

3. £>iahthrosis. Moveable Articulations. 

* 

This form of articulation includes the greater number of the joints in the body, 
mobility being their distinguishing character. They are formed by the approxi¬ 
mation of two contiguous bony surfaces, covered with cartilage, connected by 
ligaments, and lined by synovial membrane. The varieties of joints in this class 
have been determined by the kind of motion permitted in each; they are four in 
number: Arthrodia, Enarthrosis, Ginglymus, Diarthrosis rotatoria. 

Arthrodia is that form of joint which admits of a gliding movement; it is 
formed by the approximation of plane surfaces, or one slightly concave, the other*' 
slightly convex; the amount of motion between them being limited by the liga¬ 
ments, or osseous processes, surrounding the articulation ; as in the articular pro¬ 
cesses of the vertebrae, temporo-maxillary, stemo- and acromio clavyjular, inferior 
radio-ulnar, carpal, carpo-metacarpal, superior tibio-fibular, tarsal, and tarso¬ 
metatarsal articulations. 

JSnarthrosis is that form of joint which is capable of motion in all directions. 
It is formed by the reception of a globular head into a deep cup-like cavity (hence 
the name * ball and socket ’), the parts being kept in apposition by a capsular liga- 
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ment strengthened by accessory ligamentous bands. Examples of this form of 
articulation are found in the hip and shoulder. 

Ginglymus, Hinge-joint {ytyyXvgoc, a hinge). In this form of joint, the arti- 
* cular surfaces are moulded to each other in such a manner ns to permit motion 
only in two directions, forwards and backwards, the extent of motion at the same 
time being consi lerable. The articular surfaces are connected together by strong 
lateral ligaments, which form their chief bond of union. The most perfect forms 
of ginglymus are the elbow and ankle; the knee is less perfect, as it allows a slight 
degree of rotation in certain positions of the limb: there are also the metatarso¬ 
phalangeal and phalangeal joints in the lower extremity, and the metacarpo¬ 
phalangeal and phalangeal joints in the upper extremity. 

JHarthrosis rotatoria (Lateral Ginglymus). Where the movement is limited to 
rotation, the joint is formed by a pivot-like process turning within a ring, or the 
ring on the pivot, the ring being formed partly of bone, partly of ligament. In the 
articulation of the odontoid process of the axis with the atlas, the ring is formed in 
front by the anterior arch of the atlas; behind, by the transverse ligament; here 
the ring rotates round the odontoid process. In the superior radio ulnar articula¬ 
tion, the ring is formed partly by the lesser sigmoid cavity of the ulna ; in the rest 
of its extent, by the orbicular ligament; here, the head of the radius rotates within 
the ring. 

Subjoined, in a tabular form, are the names, distinctive characters, and 
examples of the different kinds of articulations. 


Synarthrosis, or 
I m moveable J oint. 

Surfaces separated 
by fibrous membrane, 
without any inter¬ 
vening synovial ca- • 
vity, and immoveably 
connected with each 
other. 

As in joints of 
cranium and face 
(except lower jaw). 


Sutura. Ar¬ 
ticulation by 
processes and 
indentations 
interlocked to¬ 
gether. 


Sutura vera 
(true) articulate 
by indented bor- 
deis. 


Dentata, having 
tooth-like processes. 

As in interparietal 
suture. 

Serrata, having 
serrated edges, like 
the teeth of a saw. 

As in interfrontal 
suture. 

Limhosa, having 
bevelled margins, 
and dentated pro¬ 
cesses. 

As in fronto-pa- 
*- rietal suture. 

Squamosa, formed 
by thin bevelled mar¬ 
gins, overlapping each 
other. 

As in squamo- 
parietal suture. 

Harmonia, formed 
by the apposition of 
contiguous rough sur¬ 
faces. 

As in intermaxil¬ 
lary suture. 

Schindylesis. Articulation formed by the reception of a 
thin plate of one bone into a fissure of another. 

As in articulation of rostrum of sphenoid with vqmer. 
Gomphosis. Articulation formed by the insertion of a 
conical process into a socket. 

The teeth. 


Sutura notha 
(false) articulate 
k by rough surfaces. 
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Amphiarthroaia, 
Mixed Articulation. 


Diarthroaia, 
Moveable Joint. 


/ i. Surfaces connected by fibro-cartilage, not separated 
by synovial membrane, and having limited motion. As in 
" joints between bodies of vertebras. 

2. Surfaces covered by fibro-cartilage; lined by a partial 
' synovial membrane. As in sacro-iliac and pubic symphyses. 
r Arthrodia. Gliding joint; articulations by plane surfaces, 
which glide upon each other. As in sterno- and acromio¬ 
clavicular articulations. 

Enarthroaia. Ball-and-socket joint; capable of motion in 
all directions. Articulations by a globular head received 
into a cup-like cavity. As in hip and shoulder joints: 

Ginglymua. Hinge-joint; motion limited to two direc¬ 
tions, forwards and backwards. Articular surfaces fitted 
together so as to permit of movement in Qne plane. As in 
the elbow, ankle, and knee. 

Diarthroaia rotatoria or Lateral Ginglymua. Articulation 
by a pivot process turning within a ring, or ring around a 
pivot. As in superior radio-ulnar articulation, and atlo- 
f axoid joint. 


The Kinds of Movement admitted in Joints. 

The movements admissible in joints may lie divided into four kinds: gliding, 
angular movement, circumduction, and rotation. 

Gliding movement is the most simple kind of motion that can take place in a 
joint, one surface gliding over another. It Is common to all moveable joints ; but 
in some, as in the articulations of the carpus ancl tarsus, it is the only motion 
peraiitted. This movement is not confined to plane surfaces, but may exist 
between any two contiguous surfaces, of whatever form,’ limited by the ligaments 
which enclose the articulation. 

Angular movement occurs only between the long bones, and may take place in 
four directions, forwards and backwards, constituting flexion and extension, or in¬ 
wards and outwards, constituting adduction and abduction. The strictly gingly- 
moid or hinge joints admit of flexion aud extension only., Abduction and adduction, 
combined with flexion and extension, are met with in tire more moveable joints; 
as in the hip, shoulder, and metacarpal joint of the thumb, and partially in the 
wrist. 

Circumduction is that limited degree of motion which " takes place between the 
head of a bone and its articular cavity, whilst the extremity and sides of the limb 
are made to circumscribe a conical space, the base of which corresponds with the 
inferior extremity of the limb, the apex with the articular cavity; this kind of 
motion is best seen in the shoulder and hip joints. 

Rotation is the movement of a bone upon its own axis, the bone retaining the 
same relative situation with respect to the adjacent parts; as in the articulation 
between the atlas and axis, where the odontoid process serves as a pivot around 
which the atlas turns; or in the rotation of the radius upon the humerus, and also 
in the hip and shoulder. 

The actions of the different joints of a limb are combined by means of the long 
muscles which pass over more than one joint, and which act to a certain extent as 
elastic ligaments in restraining certain actions of one joint, except when combined 
with corresponding movements of the other—these latter movements being usually 
in the opposite direction. Thus the shortness of the hamstring-muscles prevents 
complete flexion of the hip, unless the knee-joint be also flexed so as to bring their 
attachments nearer together. The uses of this arrangement are threefold, i. It 
co-ordinates the kinds of movement which are the most habitual and necessary, 
and enables them to be performed with the least expenditure of power. ‘ Thus in 
^the usual gesture of the arms, whether in grasping or rejecting, the .shoulder and 
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the elbow are flexed simultaneously, and simultaneously extended,’ in consequence 
of the passage of the Biceps and Triceps eubiti over both joints. 2. It enables the 
short muscles which pass over only one joint to act upon more than one. * Thus 
if the Rectus femoris remain tonically of such length that, when stretched over the 
extended hip, it compels extension of the knee, then the Gluteus maximus becomes, 
not only an extensor of the hip, but an extensor of the knee as well.’ 3. It 
provides the joints with ligaments which, while they are of very great power in 
resisting movements to an extent incompatible with the mechanism of the joint, at 
the same time spontaneously yield when necessary. * Taxed beyond its strength 
a ligament will be ruptured, whereas a contracted muscle is easily relaxed ; also, if 
neighbouring joints be united by ligaments, the amount of flexion or extension of 
each must remain in constant proportion to that of the other; while, if the union 
be by muscles, the separation of the points of attachment of those muscles may 
vary considerably in different varieties of movement, the muscles adapting them¬ 
selves tonically to the length required.’ The quotations are from a very interest¬ 
ing paper, by Dr. Cleland, in the ‘ Journal of Anatomy and Physiology,’ No. 1, 
1866, p. 85 ; by whom I believe this important fact in the mechanism of joints was 
first clearly pointed out, though it has been independently observed afterwards by 
other anatomists. 

The articulations may be arranged into those of the trunk, those of the upper 
extremity, and those of the lower extremity. 

ARTICULATIONS OF THE TRUNK. 

These may be divided into the following groups, viz. :— 

I. Of the vertebral column. VII. Of the cartilages of the ribs with 

II. Of the atlas with the axis. the sternum, and with each other. 

ITI. Of the atlas with the occipital lone. VIII. Of the sternum. 

IV. Of the axis with the occipital bone. IX. Of the vertebral column with the 

V. Of the lower jaw. pelvis. 

VI. Of the ribs with the vertebra). X. Of the pelvis. 

I. Articulations of mie Vertebral Column. 

> 

The different segments of the spine are connected together by ligaments, which 
admit of the same arrangement as the vertebra. They may be divided- into five 
sets. 1. Those connecting the bodies of the - vertebra. 2. Those connecting tlie 
la,mince. 3. Those connecting the articular processes. 4. Those connecting the 
spinous processes. 5. Those of the transverse processes. 

The articulations of the bodies of the vertebra? with each other form a series of 
amphiarthrodial joints: those between the articular processes form a series of 
arthrodial joints. 

1. The Ligaments of the Bodies. 

Anterior Common Ligament. Posterior Common Ligament. 

Intervertebral Substance. 

The Ant erior Common Lin ament (figs. 116, 117, 124, 127) is a broad and strong 
band of ligamentous fibres, which extends along the front surface of the bodies of 
the vertebra, fro m the axis to the sacrum. It is broader below than above, thicker 
in the dorsal than in the cervical or lumbar regions, and somewhat thicker opposite 
the front of the body of each vertebra, than opposite the intervertebral substance. 
It is attached, above, to the body of the axis by a pointed process, which is con¬ 
nected with the tendon of insertion of the Longus colli muscle ; and extends down 
as for as the upper bone of the sacrum. It consists of dense longitudinal fibres, 
which are intimately adherent to the int ervertebral su bstance, and the prominen t 
margins of the vertebras ! but less closely to the middle of the bodies. In the 
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latter situation the fibres are exceedingly thick, and serve to fill up the concavities 
on their front surface, and to make the anterior surface of the spine more even. 
This ligament is composed of several layers of fibres; which .vary in length, 
but are closely interlaced with each other. The most superficial or longest fibres 
extend between four or five vertebrae. A second subjacent sot extend between 
two or three vertebrae; whilst a third set, the shortest and ^deepest, extend from 
one vertebra to the next. At the side of the bodies, the ligament consists of a 
few short fibres, which pass from one vertebra to the next, separated from the 
median portion by large oval apertures, for the passage of vessels. 

The P osterior Com mon Ligament (fig3. 116, 120) is situated within the spinal 
canal, and extends along the posterior surface of the bodies of the vertebrae, from 
the body of the axis above, where it is continuous with the occj pito-a xoi d ligam ent, 
to the sacru m below. It is broader at the upper than at the lower part of the spine, 
and thicker in the dorsal than in the cervical or lumbar regions. *In the situation 
of the intervertebral substance and contiguous margins of the vertebrae, where 
the ligament is more intimately adherent, it is broad, and presents a series of 
dentations with intervening concave margins ; but it is narrow and thick over the 
eentre of the bodies, from which it is separated by the vence basis v’rU'brce. This 
ligament is composed of smooth, shining, longitudinal fibres, denser and more com¬ 
pact than those of the anterior ligament, and composed of a superficial layer 
occupying the interval between three or four vertebrae, and of a deeper layer which 
extends between one Vertebra and the next adjacent to it. It is separated frofti 
the dura mater of the spinal cord by some loose filamentous tissue, very liable to 
serous infiltration. 

The Intervertebral Substance (fig. 1x6) is a lenticular disc of fibro-eavt.ilage, in¬ 
terposed between the adjacent surfaces of the bodies of the vertebrae, from the 

116.—Vertical Section of two Vertebrae and their Ligaments, from the Lumbar Region. 
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axis to the sacrum, and forming the chief bond of connection between those bones. 
These discs vary in shape, size, and thickness, in different parts of the spine.' In 
shape they accurately correspond with the surfaces of the bodies between which 
they are placed, being oval in the cervical and lumbar regions, and circular^ in the 
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dorsal. Their size is greatest in the lumbar region. In thickness they vary not 
only in the different regions of the spine, but in different parts of the same region : 
thus, they are uniformly thick in the lumbar region ; thickest, in front, in the 
cervical and lumbar regions which are convex forwards; and behind, to a slight 
extent, in the dorsal region. They thus contribute, in a great measure, to the 
curvatures of the spine in the neck and loins; whilst the concavity of the dorsal 
region is chiefly due to the shape of the bodies of the vertebral The interverte¬ 
bral discs form about one-fourth of the spinal column, exclusive of the first two 
vertebra}; they are not equally distributed, however, between the various bones 1 ; 
the dorsal portion of the spine having, in proportion to its length, a much smaller 
quantity than in the cervical and lumbar rogions, which nee ssarily gives to the 
latter parts greater pliancy and freedom of movement. The intervertebral discs 
are adherent, by their surfaces, to the adjacent parts of the bodies of the vertebrae; 
and by their circumference are closely connected in front to the anterior, and 
behind to the posterior common ligament; whilst, in the doi’sal region, they are 
connected laterally, by means of the interarticular ligameJht, to the heads of those 
ribs which articulate with two vertebra ; they, consequently, form part of the 
articular cavities in which the heads of these bones are received. 

The intervertebral substance is composed, at its circumference, of lamina 1 of 
fibrous tissue and fibro-eartilage ; and, at its centre, of a soft, elastic, pulpy matter. 
The laminte are arranged concentrically one within the other, with their edges 
firmed towards the corresponding surfaces of the vertebra}, and consist of alternate 
plates of fibrous tissue and fibro-cartilage. These plates are not quite vertical in 
their direction, those near the circumference being curved outwards and closely 
approximated; whilst those nearest the centre curve in the opposite direction, and 
are somewhat more widely separated. The fibres of which each plate is composed, 
are directed, for the most part, obliquely from above downwards; the fibres of an 
adjacent plate have an exactly opposite arrangement, varying in their direction in 
every layer; whilst in some few they are horizontal. This laminar arrangement 
belongs to about the-outer half of each disc, the central part being occupied by a 
soft, pulpy, highly elastic substance, of a yellowish colour, which rises up con¬ 
siderably above the surrounding level, when the disc is divided horizontally. This 
substance presents no concentric arrangement, and consists of white fibrous tissue, 
with cells of variable shape and siap interspersed. The pulpy matter, which is 
especially well developed in <*the lumbar region, is separated from immediate con¬ 
tact with the vertebra by the interposition of thin plates of cartilage. 


2. Ligaments connecting the Laminje. 


Ligamei^ta Subflava. 


The Ligamen la Subfla va (fig. 116) are interposed between the laminae of the 
vertebra, from the axis to the sacrum. They are~most distinct when seen from the 
interior of the spinal canal; when viewed from the outer surface, they appear 
short,, being overlapped by the laminae. Eac h liga ment consists of tw o lateral 
portions, which commence on each side at the root of ei ther articular process, and 
pass backwards to the point where the laminae converge to form the spinous process, 
where their margins are thickest, and separated by a slight interval, filled up with 
areolar tissue. These ligaments consist of yellow elastic tissue, the fibres of which, 
almost perpendicular in direction, are attached to the anterior surface of the 
margin of the lamina above, and to the posterior surface, as well as to the margin 
of the lamina below. In the cervical region, they are thin in textuxte, but very 
broad and long; they become thicker in the dorsal region: and in the lumbar 
acquire very considerable thickness. Their highly elastic property selves to*pre¬ 
serve the upright posture, and to assist in resuming it, after the spine' has been 
flexed. The se ligaments do n ot exi st be tween the occiput and atla s, or between the 
atlas and axis. 
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3. Ligaments connecting the Articular Processes. 

Capsular. 

The Capsylar Ligaments (fig. 118) are thin and loose ligamentous sacs, attached 
to the contiguousThargins of the articulating^processes of each vertebra, through 
the greater part of their circumference, and completed internally by the ligamenta 
subflava. They aro longer and more loose in the cervical than in the dorsal or 
lumbar regions. The capsular ligaments are lined on their inner surface by 
synovial membrane. 

4. Ligaments connecting the SriNous Processes. 

Inter-spinous. . Supra-spinous. 

The Inter-spinous L ig aments (fig. 116), thin and membranous, are interposed 
between tlie spinous processes in the dorsal and lumbar regions. Each ligament 
extends from the root to near the summit of each spinous process, and connects 
together their adjsicent margins. They are narrow and olongated in the dorsal 
region, broader, quadrilateral in form, and thicker in the lumbar region. 

The Supra-spinous Ligament is a strong fibrous cord, which connects together 
the apices of the spinous processes from the seventh cervical to the spine of the 
sacrum. It is thicker and broader in the lumbar than in the dorsal region, and 
intimately blended, in both situations, with the neighbouring aponeuroses. The 
most superficial fibres of this ligament connect three or four vertebrae ■ those 
deeper seated pass between two or three vortebrte; whilst the deepest connect the 
contiguous extremities of neighbouring vertebra.'. 

5. Ligaments connecting the Transverse Processes. 

Inter-transverse. 

The Inter-transverse Ligaments oonsist of a few thin scattered fibres, interposed 
between the transverse processes! They are generally wanting in the cervical 
♦region; in the dorsal, they are rounded cords; in the lumbar region they are thin 
and membranous. 

Actions. The movements permitted in the spinal column are, Flexion, Extension, 
Lateral movement, Circumduction, and Rotation. 

In Flexion, or movement of the spine forwards, the anterior common ligament 
is relaxed, and the intervertebral substances are compressed in frent; while the 
posterior common ligament, the ligamenta subflava, and the inter- and supra¬ 
spinous ligaments, are stretched, as well’ as the posterior fibres of the interver¬ 
tebral discs. The interspaces between the lamince are widened, and the inferior 
articular processes of the vertebra above glide upwards, upon the articular pro¬ 
cesses of the vertebra below. Flexion is the most extensive of all the movements 
of the spine. 

In Extension, or movement of the spine backwards, an exactly opposite dispo¬ 
sition of the parts takes place. This movement is not extensive, being limited 
by the interior common ligament, an,d by the approximation of the spinous 
processes. 

Flexion and extension are most free in the lower part of the lumbar, and in the 
cervical regions; extension in the latter region being greater than flexion, the 
reverse of which is the case in the lumbar region. These movements are least free 
in the middle and upper part of the back. 

In Lateral Movement, the sides of the intervertebral discs are eompresse^fthe 
extent of motion being limited by the resistance offered by the surrounding liga¬ 
ments, and by the approximation of the transverse processes. This movement may 
take place in any part of the spine, but is most free in the neck and loins. 
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Circumduction is very limited, and is produced merely by a succession of the 
preceding movements. 

Rotation is produced by the twisting of the intervertebral substances; this, 
although only slight between any two vertebrae, produces a great extent of rnove- 
I ment, when it takes place in the whole length of the spine, the front of the 
column being turned to one or the other side. This movement tak&s place only to 
a slight extent in the neck, but is fnore free in the upper part of the dorsal region, 
and is altogether absent in the lumbar region. 

It is thus seen that the cervical region enjoys the greatest extent of each 
variety of movement, flexion and extension especially being very free. In the 
dorsal region, especially at Its upper part, the movements are almost limited to 
flexion ; extension and lateral motion taking place only to a slight extent. 

II. Articulation of the Atlas with the Axis. 

The articulation of the anterior arch of the atlas with 'the odontoid process forms 
a lateral ginglymus joint, whilst that between the articulating processes of the 
two bones forms a double arthrodia. The ligaments which connect these bones 
are, the 

Two Anterior Atlo-Axoid. Transverse. ( 

Posterior Atlo-Axoid. Two Capsular. 

Of the Two Anterior Atlo-A xoid Ligaments (fig. 117), the more superficial is a 
rounded cord, situated in the middle line; it is attached, above, to the tubercle op 


117.—Occipito-Atloid and Atlo-Axoid Ligaments. Front view. 



the anterior a rch of the atlas; b qlg w. to the base of th e odon toi d pro cess and body 
of the axi s" The d eeper ligam ent is a membranous layer, Atta ch ed^ above, to the 
lo wer bo rder of the anterior ftreh. of., the atlas; below, to the t ,.s e of the odontoid 
pn^tfH) and body; of the.j&jug. These ligaments are in relation, in front, with the 
Recti antici majores. 

The Posterior A tlg-Axoid Ligament (fig. 118) is a broad and thin membranous 
layer attoc ESC^ Kaa. to' the l o tt flc, hoo fer..fif the posterior.a^l* of the atlas ; 
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below, to the uppe r edge of the laminrc of the a xis. This ligament supplies the 
place of the ligamenta subflavn, and is in relation, behind, with the Inferior oblique 
muscles. 


u8.— Occipito-Atloid and Atlo-Axoid Ligaments. Posterior View. 



The Transverse Ligament* (figs. 119, 120) is a thick and strong ligamentous 
band, which arches across the ring of the atlas, and serves to retain the odontoid 
process in firm connection with its anterior arch. This ligament is flattened from 


119— Articulation between Odontoid Process and Atlas. 



before backwards, broader and thicker in the middle than at either extremity, and 
firmly attached, on e ach side of the atlas to 9 snaall tub ercle on the inn er surface 


* It has been found necessary to describe the tranverse ligament with those of the atlas 
and axis; but the student must remember that it is really a portion of the mechanism by 
which the movements of the bead on the spine are regulated; so that the connections between 
the atlas and axis ought always to be studied together with those between the latter bones 
and the skull. 
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of its lateral mass. As it crosses the odontoid process, a small fasciculus is derived 
from its upper "and lower borders; the former passing upwards, to be inserted 
into the b asilar process of the occipital bone; the latter, downwards, to be 
attached to the ro ot, of the odontoid process; hence, the whole ligament has 
received the name of cruciform. The' transverse ligament ditides the ring of tho 
atlas into two unequal parts : of these, the posterior and larger serves for the 
transmission of the cord and its membranes ; the anterior and smaller contains the 
odontoid process. Since tho lower border of tho space between the anterior arch 
of the atlas and the transverse ligament is smaller than the upper (because the 
transverse ligament embrace! firmly the narrow neck of the odontoid process) 
this process is retained in firm connection with the atlas when all the other 
ligaments have been divided. 

The Capsular Ligaments are two thin and loose capsules, connecting the articular 
surfaces of the atlas and axis, tho fibres being strongest on the anterior and 
external part of the articulation. 

4 

120.—Occipito-Axoid and Atlo-Axoid Ligamonts. Posterior View, obtained by removing 
the arches of the Vertebras and the posterior part of the Skull. 



There are four Synovial Membranes in this articulation; one lining the inner 
surface of each of the capsular ligaments; one between the anterior surface of tho 
odontoid process and the anterior arch of the atlas; anil one between the posterior 
surface of tho odontoid process and tho transverse ligament. The latter often 
communicates with those betweeu the condyles of tho occipital Jbone and the 
articular surfaces of the atlas. 

Actions. This joint is capable of great mobility, and allows tho rotation of the 
atlas (and, with it, of the cranium) upon the axis, the extent of rotation being 
limited by the odontoid ligaments. 


AltTICULATIONS OF THE St>INE WITH THE CbANIUM. 

The ligaments connecting the spine with the cranium may be . divided into two 
sets, those connecting the occipital bone with the atlas, and those connecting the 
occipital bone with the axis. 
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III. Articulation of the Atlas with the Occipital Bone. 

This articulation is a double arthrodia'. Its ligaments are the 

Two Anterior Occipito-Atloid. 

Posterior Occipito-Atloid. 

Two Lateral Occipito-Atloid. 

Two Capsular. 

Of the Two Anterior Ligaments (fig. 117), the superficial is a strong, narrow, 
rounded cord, attached, a bove, t o the basilar ^ process *of the occiput; belo w, to the 
tuberc le on * the anterior arch o f- the atlas: the deeper ligament is a broad and 
thin membranous layer which passes between the an terior margin of the foramen 
m agnum above, and the w hole length of the u ppe r Jpoider of the anterio r arch of 
the atlas be low. This ligament is in relation, in front, with the Recti antici 
minores; behind, with the odontoid ligaments. 

The Posterior Occipito-Atloid Ligament (fig. 118) is a very broad but thin 
membranous lamina, intimately blended with the dura mater. It is connected, 
above, to the posterior -margin o f the foramen magnu m ; below , to the up per b order 
of the posterior arch of the atlas. This ligament is incomplete at each side, and 
forms, with the superior intervertebral notch, an opening for the passage of the 
vertebral artery and sub-occipital nerve. It is in relation, behind, with the Recti 
postiei minores and Obliqui superiores; in front with the dura mater of the spinal 
canal, to which it is intimately adherent. 

The Late ra.l_J dg aments are strong fibrous bands, directed obliquely upwards 
and inwards, attached abo v e to the j ugu 1 arjpr qccss of the occipital bone; be lo w, 
to the base of the transvers e pr ocess of th e atlas . 

The Capsular Ligaments surround the condyles of the occipital bone, and con¬ 
nect them with- the articular surfaces of the atlas; they consist of thin and loose 
capsules, which enclose the synovial membrane of the articulation. The synovial 
membranes lx;tween the occipital bone and atlas communicate occasionally with 
that >>etween tlio posterior surface of tho odontoid process and transverse ligament. 

Actions. The movements permitted in this joint are flexion and extension, 
which give rise to the ordinary forward or backward nodding of the head, besides 
slight lateral motion to one or the other side. When either of these actions is 
carried beyond a slight extent, the whole of the cervical portion of the spine assists 
in its production. According to Cruveilhier, there is a slight motion of rotation 
in this joint. 

IY. Articulation o*' the Axis with the Occipital Bone. 

Occipito-Axoid. Three Odontoid. 

To expose these ligaments, the spinal canal should be laid open by removing 
the posterior arch of the atlas, tho laminae and spinous process of the axis, and 
the portion of the occipital bone behind the foramen magnum, as seen in fig. 120. 

The Oc cipito -Axoid, Ligament (Apparatus ligamentosus colli) is situated at tho 
upper part of the front surface of the spinal canal. It is a broad and strong 
ligamentous band, which covers the odontoid process and its ligaments, and appears 
to be a prolongation upwards of the posterior common ligament of the spine. It 
is attached, below, to the posterior surface of the body of the axis, and, becoming 
expanded as it ascends, is i nserte d into the basilar groove of the occipital bone, in 
front of the foramen magnum. 

Relations. By its anterior surface, it is intimately connected with the transverse 
ligament, by its posterior surface with the dura mater. By cutting this ligament 
across, and turning its ends aside, the transverse and odontoid ligaments are 
exposed. 

The Odontoid or C heck Liga ments are strong, rounded, fibrous cords, which 
arise one on either side of the auex of t he odo ntoid proc ess, arid, passing obliquely 
upwards and outwards, are inserted i nto the rough dep ressio ns on the inner Bide 
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of the condyles of the occ ipital ,hone. In the triangular interval left between these 
ligaments and the margin of the foramen magnum, a third strong ligamentous 
band (ligamentum suspensorium) may be seen, which passes almost perpendicularly 
from the apex of the odontoid process to the anterior margin of the foramen, being 
intimately blended with the anterior occipito-atloid ligament, and upper fasciculus 
of the transverse ligament of the atlas. 

Actions. The odontoid ligaments serve to limit the extent to which rotation 
of the cranium may be carried; hence they have received the name of check 
ligaments. 

* 

Y. Temporo-Maxillary Articulation. 

This is an arthrodial joint; the parts entering into its formation are, on each 
side, the anterior part of the glenoid cavity of the temporal bone and the eminentia 
articularis above; with the condyle of the lower jaw below. The ligaments are 
the following: 

External Lateral. Stylo-m Axillary. 

Internal Lateral. Capsular. 

Interarticular Fibro-Cartilage. 

The External Lateral Ligament (fig. i2r) is a short, thin, and narrow fasci¬ 
culus attached above to the o uter surfa ce of the zygoma and to the rough tubercle 
on its lower border; below, to the outer surface and posteri or border of the neck 


I2r.— Temporo-Maxillary Articulation. External View. 



of the lower iaw . This ligament is broader above than below; its fibres are 
placed parallel with one another, and directed obliquely downwards and back¬ 
wards. Externally, it is covered by the parotid gland, and by the integument. 
Internally, it is in relation with the interarticular fibro-cartilage and the synovial 
membrane. 

The Inten ded Lat eral Ligament (fig. 122) is a long, thin, and loose band, which 
is attached above to the s pinous p rocess of t he sphe n oid bone, and becoming broader 
ns it descends, is inserted into the "inne r m argin of the dental foramen. .'Its outer 
surface is in relation above with the External pterygoid muscle; lower down it is 
separated from the neck of the condyle by the internal maxillary artery; and still 
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more inferiorly the inferior dental vessels and nerve separate it from, the ramus of 
the jaw. Internally, it is in relation with the Internal pterygoid.* 

The Stylo-Maxillary Ligament is a thin aponeurotic cord, which extends from near 
the a pex of the s tyloid 

p roce ss of tEe temporal • 122.—Temporo-Maxillary Articulation. Internal View, 

bone, to the angle and 

posterior-- border of the • t 

ramus of the lower Jaw, 

between the Masseur - - -• 

and Internal pterygoid, _^ A p /i 

muscles. This ligament 

separates the parotid m mHW im 

from the sub-maxillary \ '||f| 

gland, and has attached lgjL (>';§| 

to its inner side part ydL r||||| 3 '‘x 

of the fibres of origin. M O _ h i[C "'" 

of -the Stylo-glossus I mS Jf, ~ 

muscle. Although .usu- N|\ xV ''(1 

ally classed among the |I 

ligaments of the jaw, it 'ruE, 

can only be considered v^. 

as an accessory in the *%, Jk 

Along with the stylo- . 

maxillary ligament, may 

be described the stylo- :s 

hyoid ligament, although it is in no way connected with the functions of the lower 
jaw. This is a fibrous cord, which continues the styloid process down to the 
hyoid bone, being attached to the tip of the former and the small cornu of the 
latter. It is often more or less ossified. 

The- Capsular Ligament forms a thin and loose ligamentous capsule, attached 
above to the circumference of the glenoid cavity and the articular surface imme¬ 
diately in front; below, to the neck of the condyle of the lower jaw. It 
consists of a few thin scattered fibres, and can hardly be considered as a distinct 
ligament; it is thickest at the back part of the articulation. 

Tho Interarticvlar Fihro-cartilage (fig. 123) is a thin plate of an oval form, 
placed horizontally between the condyle of the jaw and the glenoid cavity. 
Its upper surface is concave from before backwards, and a little convex trans¬ 
versely, to accommodate itself to the form of the glenoid cavity. Its under tauface, 
where it is in contact , 

with the condyle, is 133,—Vertical Section of Temporo-Maxillarv Articulation, 

concave. Its circum¬ 
ference is connected ex- ,i> y*" 

ternally to the external ,// ^ VsC* * s' 

lateral ligament; inter- <?«*'' 3 f 

nally, to the capsular / 

ligament; and in front J 

to the tendon of the Ex- ; ' vX / .V 

. ternal pterygoid muscle. - y 

It is thicker at its dr- V/ 

cumference, especially f A ■’» 'IF 

behind, than at its cen- h f V " n 

tre, where it is some- / / 

times perforated. The 

* Dr. Humphry describes the internal portion of the capsular ligament separately, aa 
the short internal lateral ligament; and it certainly seems as deserving of a separate descrip- 
non as the external lateral ligament is. 
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fibres of whibh it is composed have a coficentVic arrangement, mere apparent at 
the circumference than at the centre. Its surfaces are smooth, and divide the 
joint into two cavities, each of which is furnished wjth a separate synovial mem¬ 
brane. When the fibro-cartilage is perforated, the synovial membranes are con¬ 
tinuous with one another. • * 

The Synovial Membranes, two in number, arc placed one above, and the other 
below the fibro-cartilage. The upper one, the larger and looser of the two, is con¬ 
tinued from the margin of the cartilage covering the glenoid cavity and eminentia 
articularis, over the upper surface of the fibro-cartilage. THe lower one is inter¬ 
posed between the under surface of the fibro-cartilage and the condyle of the jaw, 
being prolonged downwards a little further behind than in front. 

The Serves, of this joint are derived from the auriculo-temporal and masseteric 
branches of the inferior maxillary. 

Action is. The movements permitted in this articulation are very extensive. 
Thus, the jaw may be depressed or elevated, or it may be carried forwards or back¬ 
wards, or from side to side. It is by the alternation of theSe movements performed 
in succession, that a kind of rotatory movement of the lower jaw upon the upper 
takes place, which materially assists in the mastication of the food. 

. If the movement of depression is carried only to a slight extent, the condyles 
remain in the glenoid cavities, their anterior part descending only slightly ; but if 
the depression is considerable, the condyles glide from the glenoid fosses on to the 
articular eminences, carrying with them the interarticular fibro-cartilages. When 
this movement is carried to too great an extent, as, for instance, during a convul¬ 
sive yawn, dislocation of the condyle into the zygomatic fossa may occur; the 
interarticular cartilage being carried forwards, and the capsular ligament ruptured. 
When the jaw is elovated, after forced depression, the condyles and fibro-cartilages 
are earned backwards into their original position. When the jaw is carried 
horizontally forwards and backwards, or from side to side, a horizontal gliding 
movement of the fibro-cartilages and condyles upon the glenoid cavities takes place 
in the corresponding direction. 


YI. Articulations of the Rins with the Vertebra;. 

* 

The articulations of the ribs with the vertebral column may be divided into two 
sets ; i. Those which connect the heads of the ribs with the bodies of the vertebrae ; 
2. Those which connect the necks and tubercles of the ribs with the transverse 
processes. 

i. Articulations between the Heads of the Ribs and the Bodies 
' of the Vertebra (Rig. 124.) 

These constitute a series of ginglymoid joints, formed by the articulation of the 
heads of the ribs with the cavities on the contiguous margins of the bodies of the 
dorsal vertebrae, connected together by the following ligaments :— 

Anterior Costo-vertebral or Stellate. 

Capsular. 

Interarticular. 

The Anterior Costo-vertebral or Stellate Ligament connects the anterior part of 
the head of each rib with the sides of the bodies of two vertebrae, and the inter¬ 
vertebral disc between them. It consists of three flat bundles of ligamentous 
fibres, which radiate from the anterior part of the head of the rib. The superior 
fasciculus passes upwards to be connected with the body of the vertebra above; 
the inferior one descends to the body of the vertebra below; and the middle one, 
the smallest and least distinct, passes horizontally inwards to be attached to tne 
intervertebral substance. . 

Relations, In front, with the thoracic ganglia of the sympathetic, the pleura; 

M ' 
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and, on the light side, with the vena azygos major; behind, with the interarticular 
ligament and synovial membranes. 

In the lirst rib, which articulates with a single vertebra only, this ligament 
does not present a dis¬ 
tinct division into three 
fasciculi; its superior 
fibres, however, pass to 
be attached to the body 
of the last cervical ver¬ 
tebra, as well as to the 
body of the vertebra 
with which the rib ar¬ 
ticulates. In the tenth, 
eleventh and twelfth ribs 
also, which likewise ar¬ 
ticulate with a single' 
vertebra, the division 
does not exist; but the 
upper fibi’es of the liga¬ 
ment, in each case, are 
connected with the ver¬ 
tebra above, as well as 
that with whieh the ribs 
articulate. 

The Capsular Liga¬ 
ment is a thin and loose 
ligamentous bag, which 
surrounds the joint be¬ 
tween the head of the rib and the articular cavity formed by the junction of the 
vertebra}. It is very thin, firmly connected with the anterior ligament, and most 
distinct at the upper and lower parts of the articulation. 

The Interarticular Ligament, is situated in the interior of the joint. It consists 
of a short baud of fibres, flattened from above downwards, attached by one extremity 
to the sharp crest on the head of the rib, and by the other to the intervertebral 
disc. It divides the joint into two cavities, which have no communication with 
one another, but are each lined by a separate synovial membrane. In the first, 
tenth, eleventh, and twelfth ribs, the interarticular ligament does not exist; conse¬ 
quently, there is but one synovial membrane. 

Actions. The movements permitted in these articulations aro limited to eleva¬ 
tion, depression, and a slight amount of movement forwards and backwards. The 
mobility, however, of the different ribs varies very much. The first rib is almost 
immoveable, excepting in deep inspiration. The movement of the second rib is 
also not very extensive. In the other ribs, their mobility increases successively 
down to the last two, which are very moveable. The ribs are generally more 
moveable in the female than in the male. 


124.—-Costo-vertebral and Costo-transverse Articulations. 
Anterior View. 



2. Articulations of the Necks and Tubercles of the Ribs with the 
Transverse Processes. (Fig. 125.) 

The ligaments connecting these parts are— 

Anterior Costo-Transverse* 

Middle Oosto-Transverse (Interosseous). 

Posterior Costo-Transversa* 

Capsular. 

The Anterior Costo-Transverse Ligament is a broad and strong band of fibres, 
attached below to the sharp crest on the u pper-hordai-y »f t,b» nwlr pf each rib , and 
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passing obliquely upwards and outwards, to the l ower border of the transverse 
process im mediately above. It is broader below than above, broader and thinner 
between the lower ribs than between the upper, and more distinct in front than 
behind. . This ligament is in relation, in front, with the' intercostal vessels and 
nerves; bdhind, with the Longissimus dorsi. * Ita internal border completes an 
aperture formed between it and the articular processes, through which pass the 
posterior branches of the intercostal vessels and nerves. Its external border is 
continuous with a thin aponeurosis, which covers the External intercostal muscle. 

The first and lastribi ..have no a nterio nxsoato-transverse liga men t. 

The Middle Costo-Transverse or Interosseous Ligament consists of short, but 
strong, fibres, which pass between the ro ugh surface on the posterior. part. jo£ the 
neck of each rib, and the anterior surface_ of the ad jacent transverse process. In 


125.—Costo-Transverse Articulation. Seen from above. 



order fully to expose this ligament, a horizontal section should be made across the 
transverse process and corresponding part of the rib; or the rib may be forcibly 
separated from the transverse process, and its fibres put on the stretch. 

In the eleventh and twelfth ribs, this ligament is quite rudimentary. 

The Posterior: Costo-Tra,nsver’se Ligament is a short, but thick and strong 
fasciculus, which passes obliquely from the summit of the transverse process to the 
rough non-articular portion of the tubercle of. the rib. This ligament is shorter 
and more oblique in the upper than in the lower ribs. Those corresponding to 
the superior ril>s ascend, while those of the inferior ribs descend slightly. 

In the eleventh and twelfth ribs, this ligament is wanting. 

The articular portion of the tubercle of the rib, and adjacent transverse process, 
form an arthrodial joint, provided with a thin Capsular ligament attached to 
the circumference of the articulating surfaces, and enclosing a small synovial 
membrane. 

In the eleventh and twelfth ribs, this articulation is wanting. 

Actions. The movement permitted in these joints is limited to a slight gliding 
motion of the articular surfaces onupon the other. 
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VII. Articulation of the Cartilages of the Ribs with the Sternum, etc. 

(Fig. 126.) 

The articulations of the cartilages of the true ribs with the sternum are arthrodial 
joints. The ligaments connecting them are— 

Anterior Costo-Sternal. 

Posterior Costo-Sternal. 

Capsular. 

126.—Costo-Sternal, Oosto-Xiphoid, and intercostal Articulations. Anterior View. 

TAs synovidl cavities cjcpottd. 
by a vertical section of the Sternum k. Cartilaffcs 



The Anterior Costo-Sternal Ligament is a broad and thin membranous band 
that radiates from the inner extremity of the cartilages of the true ribs to the 
anterior surface of the sternum. It is composed of fasciculi, which pass in 
different directions. The superior fasciculi ascend obliquely, the inferior pass 
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obliquely downwards, and the middle fasciculi horizontally. The superficial fibres 
of this ligament are the longest; they intermingle with the fibres of the ligaments 
above and below them, with those of the opposite side, and with the tendinous 
fibres of origin of the Pectoralis major; forming a thick fibrous membrane, which 
covers the surface of the sternum. This is more distinct at the lower t,h«.r> at the 
upper part. 

The Posterior Costo-Sternal Liyament , less thick and distinct than the ante¬ 
rior, is composed of fibres which radiate from the posterior surface of the sternal 
end of the Cartilages of the true ribs, to the posterior surface of the sternum, 
becoming blended with the periosteum. 

The Capsular Ligament surrounds the joints formed between the cartilages of 
the true ribs and the sternum. It is very thin, intimately blended with the 
anterior and posterior ligaments, and strengthened at the upper and lower part of 
the articulation by a few fibres, which pass from the cartilage to the side of the 
sternum. These ligaments protect tho synovial membranes. 

Synovial Membranes. The cartilage of the first rib is directly continuous with 
the sternum, without any synovial membrane. The cartilage of the second rib 
is connected with the sternum by means of an interarticular ligament, attached 
by one extremity to the cartilage of the second rib, and by the other extremity to 
the cartilage which unitesJhe firsO^nd second pieces of the sternum. This 
articulation is provided w^lKwo synqpal membranes. That of the third rib has 
also two synovial membranes; and that of the fourth, fifth, sixth, and seventh, 
each a single synovial membrane. Thus there are eight, synovial cavities on each side 
in the articulations between the costal cartilages of the true ribs and the sternum. 
They may lie demonstrated by removing a thin section from the anterior surface of 
the sternum and cartilages, as seen in the figure. After middle life the articular 
surfaces lose their polish, become roughened, and the synovial membranes appear 
to be wanting. In old age, the articulations do not exist, the cartilages of most 
of the ribs l>ecoming continuous with the sternum. The cartilage of the seventh 
rib, and occasionally also that of the sixth, is connected to the anterior surface of 
the ensiform appendix, by a band of ligamentous fibres, which varies in length 
and breadth in different subjects. It is called the costo-xiphoid ligament. 

Actions. The movements which are permitted in the costo-sternal articulations, 
are limited to elevation and depression ; and these only to a slight extent. 

Articulations of the Cartilages of the Ribs with each other 
(Inter-Chondral). (Fig. 126.) 

The cartilages of the sixth, seventh, and eighth ribs articulate, by their lower 
borders, with the corresponding margin of the adjoining cartilages, by means of 
a small, smooth, oblong-shaped facet. Each articulation is enclosed in a thin 
capsular ligament lined by synovial membrane, and strengthened externally and 
internally by ligamentous fibres (intercostal ligaments), which pass from one 
cartilage to the other. Sometimes the cartilage of the fifth rib, more rarely 
that of the ninth, articulates, by its lower border, with the adjoining cartilage 
by a small oval facet; more frequently they are connected together by a few 
ligamentous fibres. Occasionally, the articular surfaces above mentioned are 
wanting. 

Articulations of the Ribs with their Cartilages (Costo-Chondral). (Fig. 126.) 

The outer extremity of each costal cartilage is received into a depression in the 
sternal end of the ribs, and held together by the periosteum. 

VIII. Ligaments of the Sternum. 

The first and second pieces of the sternum are united by a layer of cartilage, 
which rarely ossifies, except at an advanced period of life. These two segments 
are connected by an anterior and posterior ligament. (See on this head p. 78 note .) 
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The anterior sternal ligament consists of a layer of fibres, having a longitudinal 
direction ; it blends with the fibres of the anterior oosto-sternal ligaments on 
both sides, and with the aponeurosis of origin of the Pectoralis major. This 
ligament is rough, irregular, and much thicker at the lower than at the upper part 
of the bone. 

The posterior sternal ligament is disposed in a somewhat similar manner on the 
posterior surface of the articulation. 

IX. Articulation of the Pelvis with the Spine. ' 

The ligaments connecting the last lumbar vertebra with the sacrum are similar 
to those which connect the segments of the spine with each other, viz.—i. The 
continuation downwards of the anterior and posterior common ligaments. 2. The 
intervertebral substance connecting the flattened oval surfaces of the two bones, 
and forming an amphiarthrodial joint. 3. Ligamenta subflava, connecting the 


127.—Articulations of Pelvis and Hip. Anterior view. 



arch of the last lumbar vertebra with the posterior border of the sacral canal. 
4. Capsular ligaments connecting the articulating processes and forming a double 
arthrodia. 5. Inter- and supra-spinous ligaments. 

The two proper ligaments connecting the pelvis with the spine are the lumbo¬ 
sacral and ilio-lumbar. 

The ^mkosms nsl Zimmsfti (fig. 127) is a short, thick, triangular fasciculus, 
which is connected above to the lower and fr ont pa rt of the transver se prooess of 
the lagtjbumbar vertebra, passes 'obliquely outwar 3 s,"ahd is th e 

lateral surface of the base of the s acrum , becoming blended wit h the a nteri o r 
sacro i l iac ligamen t. Thi8TIgamentlLs"in relation in front with the PsoaslmuscTer ” 

The Jljo dumbgr Ligame nt (fig. 127) passes horizontally outwards from the 
^pex_-fi£-lhe trans verse p rocess of the last lumba r vertebra, to the crest of the 
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ilium immediately in front of the sacro-iliac articulation. It is of a triangular 
fdiffiTI^Ck.and narrow internally, "broad and thinner externally. It is in relation, 
in front, with the Psoas muscle ; behind, with the muscles occupying the vertebral 
groove; above, with the Quadratus lumborum. 

X. Articulations of the Pelvis. 

The Ligaments connecting the bones of the pelvis with each other may be 
divided into four groups:—1. Those connecting the sacrum and ilium. 2. Those 
passing between the sacrum and ischium. 3. Those connecting the sacrum and 
coccyx. 4. Those between the two pubic bones. 


1. Articulation of thf. Sacrum and Ilium. 

The sacro-iliac articulation is an amphiarthrodial joirtt, formed between the 
lateral surfaces of the sacrum and ilium. The anterior or auricular portion of 
each articular surface is covered with a thin plate of cartilage, thicker on the 
sacrum than on the ilium. The surfaces of these cartilages in the adult are rough 
and irregular, and separated from one another by a soft yellow pulpy substance. 
At an early period of life, occasionally in the adult, and in the female during 
pregnancy, they are smooth, and lined by a delicate synovial membrane. The 
ligaments connecting these surfaces are the anterior and posterior sacro-iliac. 

The Anterior Sacro-iliac Luj ament (fig. 127) consists of numerous thin liga¬ 
mentous bands, which connect the anterior surfaces of the sacrum and ilium. 

The Posterior Sacro-iliac (fig. 128) is a strong interosseous ligament, situated 
in a deep depression between the sacrum and ilium behind, and forming the 
chief bond of connection between those bones. It consists of numerous strong 
fasciculi, which pass l>etween the bones in various directions. Three of these are 
of large size; the two superior, nearly horizontal in direction, arise from the first 
and second transverse, tubercles on the posterior surface of the sacrum, and ar e 
inserted into the rough uneven surface at the posterior part of the inner surface 
of the ilium. The third fasciculus, oblique in direction, is attached by one ex¬ 
tremity to the third transverse tubercle on the posterior surface of the sacrum, 
and by the other to the posterior superior spine of the ilium; it is sometimes 
Killed the oblique sacro-iliac ligament. 


2. LIGAMENT3 PASSING BETWEEN THE SACRUM AND ISCHIUM. (Fig. 1 28.) 

The Great Sacro-Sciatic (Posterior). 

The Lesser Sacro-Sciatic (Anterior). 

The Great or Posterior Sacro-Sciatic Ligament is situated at the lower and 
hack part of the pelvis. It is thin, flat, and triangular in form; narrower in the 
middle than at the extremities ; attached by its broad base to the posterior inferior 
s pine of the iliu m, to the fcuuih and fifth trangyer^jtuhereles on the sacrum, and 
to~*the lower part of the lateral margin of that bone and the coccyx; passing 
obliquely downwards, outwards,, and forwards, it becomes narrow and thick; and 
*at its insertion into the in ner ma rgin of the tuberosit y of the ischium, it increases 
in breadth, and is prolonged forwards along the inner margin of the ramus, forming 
what is known as the falciform ligament. The free qpneave edge of this ligament 
has attached to it the obturator fascia, with which it forms a kind of groove, pro¬ 
tecting the internal pudic vessels and nerve. One of its surfaces is turned towards 
the perinseum, the other towards the Obturator intemus muscle. 

The posterior surface of this ligament gives origin, by its whole extent, to fibres 
of the Gluteus maximus. Its anterior surface is united to the lesser sacro-sciatic 
ligament. Its superior border forms the lower boundary of Hie leBser sacro- 
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sciatic foramen. Its lower border forms part of the boundary of the perintettm. 
It is pierced by the coccygeal branch of the sciatic artery and coccygeal nerve. 

The Leaser or Anterior Sacro-Sciatic Ligament, much shorter and smaller than 
the preceding, is thin, triangular in form, attached by its ar>ex to the spine o f the 
ischium, and internally, by its broad base, to the lat eral margi n of the au-mm 
ancT " coccy x. anterior to the attachment of the great saero-sciatic ligament, with 
which its fibres are intermingled. 

It is in relation, anteriorly , with the Coccygeus muscle ; posteriorly, it is covered 
by the posterior ligament, and crossed by the internal pudic vessels and nerve. Its 
superior border forms the lower boundary of the great sacro-sciatic foramen; its 
inferior border, part of £he lesser sacro-sciatic foramen. 

These two ligaments convert the sacro-sciatic notches into foramina. The 
superior or great sstcro-sciatic foramen is hounded, in front and above, by the 
posterior border of the os innomiuatum; behind, l>y the great sacro-sciatic liga- 


128.—Articulations of Pelvis and Hip. Posterior view. 



ment; and below, by the lesser ligament. It is partially filled up, in the recent 
state, by the Pyriformis muscle. Above this muscle, the gluteal vessels and 
superior gluteal nerve emerge from the pelvis; and below it, the ischiatic vessels 
and nerves, the internal pudic vessels and nerve, and muscular branches from the ■ 
sacral plexus. The inferior or lesser sacro-sciatic foramen is bounded, in front, by 
the tuber ischii; above, by the spine and lesser ligament; behind, by the greater 
ligament. It transmits the tendon of the Obturator internus muscle, its nerve, and 
the internal pudic vessels and nerve. 

3. Articulation of the Sacrum and Coccyx. 

This articulation is an amphiarthrodial joint, formed between the oval surface 
on the apex of the sacrum, mid the base of the coccyx. It is* analogous to the 
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joints between the bodies of the vertebrae, and is connected by similar ligaments. 
They are the 

■ Anterior Sacro-Ooccygeal. 

Posterior Sacro-Ooccygeal. 

. Jntei-posed Fibre-Cartilage. 

The Anterior Sacro-Coccygeal Ligament consists of a few irregular fibres, 
which descend from the anterior surface of the sacrum to the front of the coccyx, 
becoming blended with the periosteum. 

The Posterior Sacro-C occygeal Ligament is a flat band of ligamentous fibres, 
of a pearly tint, which arises from the margin of the Ifiwer orifice of the sacral 
canal, and descends to be inserted into the posterior surface of the coccyx. This 
ligament completes the lower and back part of the sacral canal. Its superficial 
fibres are much longer than the deep-seatod; the latter extend from the apex of 
the sacrum to the upper cornua of the coccyx. This ligament is in relation in 
front with the arachnoid membrane of the sacral canal, apportion of the sacrum and 
almost the whole of the posterior surface of the coccyx ; behind, with the Gluteus 
maxim us. 

A Fibro-Cartilage is-interposed between the contiguous surfaces of the sacrum 
and coccyx; it differs from that interposed between the bodies of the vertebrae in 
being thinner, and its central part more firm in texture. It is somewhat thicker 
"in front and behind than at the sides. Occasionally, a synovial membrane is 
found when the coccyx is freely moveable, which is more especially the case 
during pregnancy. 

The different segments of the coccyx are connected together by an extension 
downwards of the anterior and posterior sacro-coccygeal ligaments, a thin annular 
disc of fibro-cartilage being interposed between each of the bones. In the adult 
male, all the pieces become ossified ; but in the female, this does not commonly 
occur until a later period of life. The separate segments of the coccyx are first 
united, and at a more advanced age the joint between the sacrum and coccyx is 
obliterated. 

Actions. The movements which take place between the sacrum and coccyx, 
and between the different pieces of the latter bone, are slightly forwards and back¬ 
wards ; they are very limited. Their extent increases during pregnancy. 


4. Articulation of tiie Pubes. (Fig. 129.) 

The articulation between the pubic bones is an amphiarthrodial joint, formed 
by the junction of the two oval articular surfaces of the ossa pubis. The articular 
surface has been described above under the name of symphysis, and the same name 
is given to the joint. The ligaments of this articulation are the 

Anterior Pubic. Posterior Pubic. 

Superior Pubic. Sub-Pubic. 

Interposed Fibre-Cartilage. 

The Anterior Pubic Ligament consists of several superimposed layers, which 
pass across the front of the articulation. The superficial fibres pass obliquely 
from one. bone to the other, decussating and forming an interlacement with the 
fibres of the aponeurosis of the External oblique muscle. The deep fibres pass 
transversely across the symphysis, and are blended with the fibro-cartilage. 

The Posterior Pubic Ligament consists of a few thin, scattered fibres, which 
unite the two pubic bones posteriorly. 

The Superior Pubic Ligament is a band of fibres, which connects together the 
two pubic bones superiorly. 

The Sub-Pubic Ligament is a thick, triangular arch of ligamentous fibres, 
connecting together the two pubic bones below, and forming the upper boundary 
of the pubic arch. Above, it is blended with the interarticular fibre-cartilage; 
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laterally, with the rami of the pubes. Its fibres are of a yellowish colour, closely 
connected, and have an arched direction. 

The Interposed Fibro-Cartilage consists of two oval-shaped plates, one 
covering the surface of each symphysis pubis. They vary in thickness in 
different subjects, and project somewhat beyond the level of the bones, especially 
behind. The outer surface of each plate is firmly connected to the bone by a 
series of nipple-like processes, which accurately fit within corresponding depres- 1 
sions on the osseous surface. Their opposed surfaces are connected in the greater 
part of their extent, by an intermediate elastic fibrous tissue; and by their 
circumference to the various ligaments surrounding the joint. An interspace is 
left between the plates at the upper and back part of the articulation, where 
the fibrous tissue is deficient, and the surface of the, fibro-cartilage is lined by 
epithelium. This space is found at all periods of life, both in the male and 
female; but it is larger in the latter, especially during pregnancy, and after 
parturition. It is most frequently limited to the upper and back part of the joint; 


129.—Vertical Section of the Symphysis Pubis. 
Made near its Posterior Surface. 



but it occasionally reaches to the front, and may extend the entire length of the 
cartilage. This structure may be easily demonstrated, by making a vertical 
section of the symphysis pubis near its posterior surface. 

The Obturator Ligament is more properly regarded as analogous to the mus¬ 
cular fasciae, with which it will therefore be described. 


ARTICULATIONS OF THE UPPER EXTREMITY. 

The* articulations of the Upj>er Extremity may be arranged in the following 
groups:—I. Sterno-clavicular articulation. II. Scapulo-clavicular articulation. 
III. Ligaments of the Scapula. IY. Shoulder-joint. V. Elbow-joint. VI. 
Radio-ulnar articulations. VII. Wrist-joint. VIII. Articulations of the 
Carpal bones. IX. Carpo-metacarpal articulations. X. Metacarpo-phalangeal 
articulations. XI. Articulations of tire Phalanges. 

I. Sterno-Clavicular Articulation. (Kg. 130.) 

The Sterno- Clavicular is an arthrodial joint. The parts entering into its 
formation are the sternal end of the clavicle, the upper and lateral part of the 
first piece of the sternum, and the cartilage of the first rib. The articular surface 
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of the daviele is mnch larger than that of the ^sternum, and invested with a 
layer of cartilage,* which is considerably thicker than that on the latter bone. 
The ligaments of this joint are the 

Anterior Stemo-Clavicular. Inter-Clavicular. 

Posterior Stemo-Clavicular. Costo-Clavicular (rhomboid). 

Interarticular Fibro-Cartilage. 

The Anterior Stemo-Clavicular Ligament is a broad band of fibres, which covers 
the anterior surface of the articulation, being attached, above, to the upper and 
front part of the inner extremity of the clavicle; and, passing obliquely downwards 
and inwards, is attached, below, to the front and upper part of the first piece of 
the sternum. This ligament is covered in front by the sternal portion of the 
Stemo-cleido-mastoid and the integument; behind, it is in relation with the inter¬ 
articular fibro-cartilage and the two synovial membranes. 

The Posterior Sterno-clavicular Ligament is a similar band of fibres, which 
covers the posterior surface of the articulation, being attached, above, to the pos¬ 
terior part of the inner extremity of the clavicle; and which, passing obliquely 
downwards and inwards, is connected, below, to the posterior and upper part of 


130.—Stemo-Clavicular Articulation. Anterior view. 



the sternum. It is in relation, in front, with the interarticular fibro-cartilage and 
synovial membranes; behind, with the Sterno-hyoid and Sterno-thyroid muscles. 

The Inlerclavicular Lir/ament is a flattened band, which varies considerably in 
form and size in different individuals ; it posset from the upper part of the inner 
extremity of one clavicle to the other, and is closely attached to the upper margin 
of the sternum. It is in relation, in front, with the integument; behind, with the 
Sterno-thyroid muscles. 

The Costo-Clavicular Ligammt {rhomboid) is short, flat, and strong : it is of 
a rhomboid form, attached, below, to the upper and inner part of the cartilage of 
the first rib : it ascends obliquely backwards and outwards, and is attached, above, 
to the rhomboid depression on the under surface of the clavicle. It is in rela¬ 
tion, in*front, with the tendon of origin of the Subclavius; behind, with the 
subclavian vein. 

The Interarticular Filrro-Cartilage is a flat and nearly circular disc, interposed 
between the articulating surfaces of the sternum and clavicle. It is attached, 
above, to the upper and posterior border of the clavicle; below, to the cartilage of 

* According to Bruch, the sternal end of the clavicle is covered by a tissue, which is' 
rather fibrous than cartilaginous in structure. p 
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the first rib, at its junction w^th the sternum : and by its circumference to the 
anterior and posterior sterno-clavicular ligaments. It is thicker at the circum¬ 
ference, especially its upper and back part, than at its centre, or below. It divides 
the joint into two cavities, each of which is furnished with a separate synovial 
membrane; when the fibro-cartilage is perforated, which not unfrequently occurs, 
the synovial membranes communicate. 

Of the two Synovial Membranes found in this articulation, one is reflected from 
the sternal end of the clavicle, over the adjacent surface of the fibro-cartilage, and 
cartilage of the first rib; the other is placed between the articular surface of the 
sternum and adjacent surface of the fibro-cartilage; the latter is the more loose of 
the two. They seldom contain much synovia. 

Actions. This articulation is the centre of the movements of the shoulder, and 
admits of motion in nearly every direction—upwards, downwards, backwards, 
forwards, as well as circumduction. ‘ The movements attendant on elevation and 
depression of the shoulder take place between the chi,vide and the interarticular 
ligament, the bone rotating upon the ligament on an axis drawn from before back¬ 
wards through its own articular facet. When the shouldor is moved forwards and 
backwards, the clavicle, with the interarticular ligament, rolls to and fro on the 
articular surface of the sternum, revolving, with a slightly sliding movement, round 
an axis drawn nearly vertically through the sternum. In the circumduction of the 
shoulder, which is compounded of these two movements, the clavicle revolves upon 
the interarticular cartilage, and the latter, with the clavicle, rolls upon the sternum.’* 

II. Scapulo-Clavicular Articulation. (Fig. 131.) 

The Spapula-Clavicular is an arthrodial joint, formed between the outer extre¬ 
mity of the clavicle, and the upper edge of the acromion process of the scapula. 
Its ligaments are the 

Superior Acromio-Clavicular. 

Inferior Acromio-Clavicular. 

f Trapezoid 

Coraco-Claviculars and 
L Conoid. 

Interarticular Fibro-Cavtilage. 

The Superior Acromio-Clavicular Ligament is a broad band, of a quadrilateral 
form, which covers the superior part of the articulation, extending between the 
upper part of the outer end of the clavicle, and the adjoining part of the acromion. 
It is composed of parallel fibres, which interlace with the aponeurosis of the 
Trapezius and Deltoid muscles; below, it is in contact with the interarticular 
fibro-cartilage and synovial membranes. . • 

The Inferior Acromio-Clavicular Ligament., somewhat thinner than the preceding, 
covers the under part of the articulation, and is attached to the adjoining surfaces 
of the two bones. It is in relation, above,- with the interarticular fibro-cartilage 
(when it exists) and the synovial membranas; below, with the tendon of the 
Supraspinatus. These two ligaments are continuous with each other in front and’ 
behind, and form a complete capsule around the joint. 

The Coraco-Ctavicular Ligament serves to connect the clavicle with the coracoid 
process of the scapula. It consists of two fasciculi, called the trapezoid and conoid 
ligaments. 

The trapezoid ligament, the anterior and external fasciculus, is broad, thin, and 
quadrilateral: it is placed obliquely between the coracoid process and the clavicle. 
It is attached, below, to the upper surface of the coracoid process; above, to the 
oblique line on the under surface of the clavicle. Its anterior border is free; its 
posterior border is joined with the conoid ligament, the two forming by their 
junction a projecting angle. . 

* * Humphry , On the Human Skeleton, p. 402. 
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The conoid, ligament, the posterior and internal fasciculus, is a dense band of 
fibres, conical in form, the base being turned upwards, the summit downwards. 
It is attached by its apex to a rough depression at the base of the coracoid process, 
internal to the preceding; above, by its expanded base, to the conoid tubercle on 
the under surface of the clavicle, and to a line proceeding internally from it for 
half an inch. These ligaments are in relation, in front, with the Subclavius; 
behind, with the Trapezius : they serve to limit rotation of the scapdla forwards 
and backwards. 

The Interarticular Fibro-CartUage is most frequently absent in this articulation. 
When it exists, it generally only partially separates the articular surfaces, and 
occupies the upper part of the articulation. More rarely, it completely separates 
the joint into two cavities. 


131.—The Left Shoulder-Joint, Scapulo-Clavicular Articulations, 
and Proper Ligaments of Scapula. 



There are two Synovial Membranes when a complete interarticular cartilage 
exists; more frequently there is only one synovial membrane. 

Actions. The movements of this articulation are of two kinds. 1. A gliding 
motion of the articular end. of the clavicle on the acromion. 2. Rotation of the 
scapula forwards and backwards upon the clavicle, the extent of this rotation being 
limited by the two portions of the coraco-clavicular ligament. 

The scapulo-clavieular joint has important functions in the movements of the 
upper extremity. It has been well pointed out by Prof. Humphry, that if there 
had been no joint between the cla vicle and scapula the circular movement of the 
scapula on the ribs (as in throwing both shoulders back or forward) would have 
been attended with a greater alteration in the direction of the shoulder than is 
consistent with the free use of the arm in such positions, and it would have been 
impossible to give a blow straight forward with the full force of the arm, that is to 
say, with the combined force of the scapulcl, arm, and forearm. ‘ This joint,’ as he 



m 


ARTICULATIONS. 


happily says, ‘ is so adjusted as • to enable either bone to turn in a hinsre-like 
manner upon a vertical axis diwwn through the other, and it permits the surfaces 
of the scapula, like the baskets in a round-about swing, to look the same way in 
every position, or nearly so.’ Again, when the whole arch formed by the clavicle 
and scapula rises and falls (in elevation or depression of the shoulders), the joint 
between these two bones enables the Bcapula still to niaintain its lower part in 
contact with the ribs. 

III. Proper Ligaments op the Scapula. (Fig. 131.) 

The proper ligaments of the scapula are, the 

Coraco-acromial. Transverse. 

The Coraco-acromial Ligament is a broad, thin, flat band, of a triangular shape, 
extended transversely above the upper part of the slioulder-joint, between the 
coracoid and acromion processes. It is attached, by its apex, to the summit of the 
acromion just in front of the articular surface for the clavicle; and by its broad 
base, to the whole length of the outer border of the coracoid process. Its jjosterior 
fibres are directed obliquely backwards and outwards, its anterior fibres transversely. 
This ligament completes the vault formed by the coracoid and acromion processes 
for the protection of the head of the humerus. It is in relation, above, with the 
clavicle and under surface of the Deltoid; below, with the tendon of the Supra- 
spinatus muscle, a bursa being interposed. Its anterior border is continuous with 
a dense cellular lamina that passes beneath the Deltoid upon the tendons of the 
Supra- and Infraspinatus muscles. 

The Transverse or Coracoid Ligament converts the suprascapular notch into 
a foramen. It is a thin and flat fasciculus, narrower at the middle than at the 
extremities, attached, by one end, to the base of the coracoid process, and, by the 
other, to the inner extremity of the scapular notch. The suprascapular nerve 
passes through the foramen; the suprascapular vessels above it. 

IY. Shoulder-Joint. (Fig. 131.) 

The Shoulder is an enarthrodial or ball-and socket joint. The bones entering 
into its formation, are the large globular head of the humerus, received into 
the shallow glenoid cavity of the scapula, an arrangement which permits of very 
considerable movement, whilst the joint itself is protected* against displacement 
by the strong ligaments and tendons which surround it, and above by an arched 
vault, • formed by the under surface of the coracoid and acromion processes, and 
the coraco-acromial ligament. The articular surfaces are covered by a layer of 
cartilage : that on the head of the humerus is thicker at the centre than at the 
circumference, the reverse being the case in the glenoid cavity. The ligaments of 
the shoulder are, the 

Capsular. * Coraco-humeral. 

Glenoid.* 

The Capsular Liga ment completely encircles, the articulation; being attached, 
above, to the ciroumference of the glenoid cavity beyond the glenoid ligament; 
below, to the anatomical neck of the humerus, approaching nearer to the articular 
cartilage above than in the rest of its extent. It is thicker above than below, 
remarkably loose and lax, and much larger and lotfger than is necessary to keep 
the bones in contact, allowing them to be separated from each other more than an 
inch, an evident provision' for that extreme freedom of movement which is peculiar 
to this articulation. Its ex ternal surface is st re ngthe ned, abpve, by the Supra - 
spinatus; abovejaid iptemallv. by the cpraco-Yumer al li gament \ below, by thg 

> * Ths long tendon of origin of the Biceps muscle also acts as one of the ligaments of 
this joint. See the observations on pp ; 150, ijf, oh tlje function of the muscles passing 
over more than one joint. * , 
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l ong head of th e Triceps; externally, by the tendons of the I nfraspinat us and 
T eres mi nor; and inte rnally, by the tendon of the S ubacap ularis. The capsular 
ligament usually pra^te”ffirae .jQp«uiags : on^aOaJsuJOL.flide, below: the coracoid 
process, partially filled up by the tendon of the Suliecapularis; it establishes a 
communication between the synovial membrane of the joint and a bursa beneath 
the tendon of that muscle. The secon d, which is not constant, is at the outer 
part, where a communication sometimes exists between the joint and a bursal sac 
belonging to the Infraspinatus muscle. The third_ is seen in the lower border of 
the ligament, between the two tuberosities, for th e’ passage of the long tendon of 
the BioepB mu scle. 

The Co raco-humer al or Accessory Ligament is a broad band which strengthens 
the upper and inner part of the capsular ligament. It arises from the outer border 
of the c oracoid process, and passes obliquely downwards and outwards to the front 
of the great tuberosity of the humerus, being blended with the tendon of the 
Su praspinatusmuscTeT Tins ligament is intimately united to the capsular in the 
greater part of its extent. , 

The Gleno id...ligame sttda a fibro-cartilaginous rim attached round the margin of 
the glenoid cavity. It is triangular on section, the thickest portion being fixed to 
the circumference of the cavity, the free edge being thin and sharp. It is con¬ 
tinuous above with the long tendon of the Biceps muscle, which bifurcates at the 
upper part of the cavity into two fasciculi, encircling the margin of the glenoid 
cavity and uniting at its lower part. This ligament deepens the cavity for articula¬ 
tion, and protects the edges of the bone. It is lined by the synovial membrane. 

The Synovial Membrane, lines the margin of the glenoid cavity and the fibro¬ 
cartilaginous rim surrounding it ; it is then re fleeted over the internal surface of 
the capsular ligament, covers the lower part and sides of the neck of the humerus, 
and is continued a short distance over the cartilage covering the head of the bone. 
The long tendon of the Biceps muscle which passes through the capsular ligament, 
is enclosed in a tubular sheath of synovial membrane, which is reflected upon it at 
the point where it perforates the capsule, and is continued around it as far as the 
summit of the glenoid cavity. The tendon of the Biceps is thus enabled to traverse 
the articulation, but is not contained in the interior of the synovial cavity. The 
synovial membrane communicates with a large bursal sac beneath the tendon of 
the Subscapnlaris, by an opening at the inner side of the capsular ligament; it also 
occasionally communicates with another bursal sac, beneath the tendon of the 
Infraspinatus, through an orifice at its outer part, A third bursal sac, which does 
not communicate with the joint, is placed between the under surface of the Deltoid 
and the outer surface of the capsule. 

The Muscles iu relation with the joint are, above, the Supraspinatus; below, 
the long head of the Tnceps 7 "TnternaTIy, the Subscapularis; externally, the Infra¬ 
spinatus, and Teres minor; within, the long tendon of the Biceps. The Deltoid 
is placed most externally, and covers the articulation on its outer side, as well as 
in front and behind. 

The Arteries supplying the joint, are articular branches of the anterior and 
posterior circumflex, and suprascapular. 

The Nerves are derived from the circumflex and suprascapular. 

Actions. The shoulder joint is capable of movement in every direction, forwards, 
backwards, abduction, adduction, circumduction, and rotation. 

The most striking peculiarities in this joint are : r. The large size of the head of 
the humerus in comparison with the depth of the glenoid cavity, even when 
supplemented by the glenoid ligament. 2. The looseness of the capsule of the 
jpint. 3. The intimate connection of the capsule with the muscles attached to the 
head of the humerus. 4. The peculiar relation of the biceps tendon to the joint. 

It* is in consequence of the relative size of the two articular surfaces that the 
joint enjoys so free movement in every possible direction. When these .movements 
of the arm are arrested in the should^-joiat by the contact of the bony surfaces, 
and by the tension of the corresponding fibres of the capsule together with that of 
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the muscles acting as accessory ligaments, they can be earned considerably further 
by the movements of the scapula, involving, of course, motion at the coraco- and 
stemo-elavicular joints. These joints are therefore to be regarded as accessory 
structures to the shoulder joint.* The extent of these movements of the scapula is 
very considerable, especially in extreme elevation of the arm, which movement is 
best accomplished when the arm is thrown somewhat forward, since the articular 
surface of the humerus is broader in the middle than at either epd, especially the 
lower, so that the range of elevation directly forward is less, and that directly 
backward still more restricted. The great width of the central portion of the 
humeral head also allows of very free horizontal movement when the arm is 
raised to a right angle, in which movement the arch formed by the acromion, the 
coracoid process, and the coraeo-acromial ligament, constitutes a sort of supple¬ 
mental articular cavity for the head of the bone. 

The looseness of the capsule is so groat that the arm will fall about an inch 
from the scapula when the muscles are dissected from the capsular ligament, and 
an opening made in it t<^ remove the atmospheric pressure. The movements of 
the joint, therefore, are not regulated by the capsule, so much as by the surrounding 
muscles and by the pressure of the atmosphere, an arrangement which ‘ renders 
the movements of the joint ranch more easy than they would otherwise have been, 
and permits a swinging pondulum-like vibration of the limb, when the muscles are 
at rest.’ (Humphry.) The fact, also, that in all ordinary positions of the joint the 
capsule is not put on the stretch, enables the arm to move freely in all directions. 
Extreme movements are checked by the tension of appropriate portions of the 
capsule, as well as by the interlocking of the bones. Thus it is said that ‘ abduc¬ 
tion is checked by the contact of the groat tuberosity with the upj>er edge of the 
glenoid cavity, adduction by the tension of the coraco-lmmeral ligament.’ (Beaunis 
et Bouchard.) 

The intimate union of the tendons of the four short muscles with the capsule 
converts these muscles into elastic and spontaneously acting ligaments of the joint, 
and it is regarded as being also intended to prevent the folds into which all ]>ortions 
of the capsule would alternately fall in the varying positions of the joint from 
being driven between the bones by the pressure of the atmosphere. 

The peculiar relations of the biceps tendon to the shoulder-joint appear to sub¬ 
serve various purposes. In the first place by its connection with both the shoulder 
and elbow, the muscle harmonises the action of the t wo joints, and acts as an 
elastic ligament in all positions, in the manner previously adverted to.t Next it 
strengthens the upper part of the articular cavity, and prevents the bead of the 
humerus from being pressed up against the acromion process, when the deltoid 
contracts, instead of forming the centre of motion in the glenoid cavity. By its 
passage along the bicipital groove it assists to render the head of the humerus 
steady in the var ious movements of the arm and forearm. To'these offices Prof. 
Humphry adds, that ‘ it assists the supra- and infraspinatus muscles to cause the 
head of the humerus to revolve in the glenoid cavity when the arm is raised from 
the side, and that it holds the head of the humerus firmly in contact with the 
glenoid cavity, and prevents its slipping over the lower edge of the cavity or being. 
displaced by the action of the latissimus dorsi and peetoralis major when the arm is 
raised from the side, as in climbing and many other movements.’ 


V. Elbow-Joint. 

The Elbow is a gin glymns or hinge joint. The bones entering into its forma¬ 
tion are ~tEeT - 5roclilear surface of the humerus, which is received in the greater 
sigmoid cavity of the ulna, and admits of the movements peculiar to this joint, 
those of flexion and extension, whilst the cup-shaped depression on the head of the 
radius articulates with the lesser, or radial, head of the humerus, and the cireurofer- 

t See p. 150. 


* See pp. 172, 173. 
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ence of the head of the radios with the lesser sigmoid cavity of the ulna, allowing 
of the movement of rotation of the radius on the ulna, the chief action of the 
superior radio-ulnar Articulation. The articular surfaces are covered with a thin 
layer of cartilage, and connected together by the following ligaments:— 

Anterior. Internal Lateral. 

Posterior. External Lateral. 

The orbicular ligament o f the upper radio-11 lnar.,ju:ticulation must also be 
reckoned among the ligaments of the elbow. 

The An terior L ifiamait (fig. 132) is a broad and thin fibrous layer, which covers 
the anterior surface of the joint. It is attach e d to the front of the humerus 
immediately a bove the coroooid fossa; iaslow, to the anterior surface of the 
coronoi d process of thcjulna and orbicular ligament, being continuous on each 
side with the lateral ligaments. Its superficial or oblique fibre's pass from the 
inner condyle of the lmmerus outwards to the orbicular ligament. The middle 
fibres, vertical in direction, pass from the upper part of the coronoid depression, 
and become blended with the preceding. A third, or 'transverse set, intersect 

these at light angles. This ligament is 
132.—Loft Elhow-.Toint, showing Anterior in relatio n, in front, with the Brachialis 
and Internal Ligaments. nntieus; behind, with the synovial mem¬ 



brane. 

The Posterior Ligament (fig. 133) is a 
thin and loose membranous fold, attached, 
above, to the lower end of the humerus, 
immediately above the olecranon fossa.; 
behny, to the margin of the olecranon. 
The superficial or transverse fibres pass 
lietwcen the adjacent margins of the 
olecranon fossa. The deeper portion con¬ 
sists of vertical fibres, which ..pass from 
the upper part of the olecranon fossa, to 
the margin of the olecranon. This liga¬ 
ment is in volitio n, byhind, with the ten¬ 
don of the Triceps and the Anconeus; in 
front, with the synovial membrane. 

The Int ernal ....Lateral Liya.me.nt (fig. 
132) is a thick triangular band consist¬ 
ing of two distinct portions, an anterior 
and posterior. The anterior portion, di¬ 
rected obliquely forwards, is a ttach ed, 
above, by its apex, to the frqiyt pa.it of 
the internal -condyle of the humerus; 
and, below, by its broad base, to the 
i nner marg in of the coro noid process. 
Tlie posterior portion, also of triangular 
farm, is att ache d, above, by its apex, to 
the lower and back part of the internal 
cpndyle; below, to the inner margin of 
the olecranon. This ligament is in re-, 
latjqn, internally, with the Triceps and] 
Flexor carpi ulnavis muscles, and the 
ulnar nerve. 


The Krternnl Lateral Ligament (fig. 133) *« » short and narrow fibrous fasci¬ 
culus, less distinct than the internal, a ttache d, above, to the external_ cordyle of the 
humerus; below, to the orbieularJigament, some of its most posterior fibres passing 
over that ligament, to lie inserted into the outer margin of the ulna. This, ligament 
is intimately bl ended wjthjthe tendon oLorigin of the Supinator brevis muscle. 

The Synovial Membrane is very extensive. It covers the margin of the arti- 
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eular surface qf the humerufi, and lines the coronoid and olecranon fossae on 
that bone; from these points, it is reflected over the anterior, posterior, and lateral 
ligaftnents; and forms a pouch between 

the lesser sigmoid cavity, the internal 133.—Left Elbow-joint, showing Posterior 
surface of the orbicular ligament, and tlie and External Ligaments, 

circumference of the head of the radius. 

T he Muncies in relation with the joint 
are, in front, the Brachialis anticus; ,be- 
hind, the Triceps and Anconeus; exter ¬ 
nally , the Supinator brevis, and the com¬ 
mon tendon of origin of the Extensor 
muscles ; internally, tho common tendon 
of origin of the Flexor muscles, and the 
Flexor carpi ulnaris, with the ulnar nerve. 

Tho Arteritis supplying the joint are 
derived from the communicating branches 
between the superior profunda, inferior 
profunda, and anastomotic branches of 
the brachial, with the anterior, posterior, 
and interosseous recurrent branches of the 
ulnar, and the recurrent branch of the 
radial. Those vessels form a complete 
chain of inosculation around the joint. 

The Nerves are derived from the ulnar, 
as it passes between the internal condyle 
and the olecranon; and a few filaments 
from the musculo-cutaneous. 

Actions. The elbow joint comprises 
three different portions : viz., tlie joint be¬ 
tween the ulna and humerus, that between 
the head of the radius and the humerus, 
and the superior radio ulnar articulation, 
described below. All these articular sur¬ 
faces are invested by a common synovial membrane, and the movements of the 
whole joint should be studied together. The combination of the movements of 
flexion aud extension of the forearm with those of pronation and supination of the 
hand, which is ensured by the two being performed at the same joint, is essential 
to the accuracy of the various minute movements of the hand. 

The portion of the joint between the ulna and humerus is a simple hinge-joint, 
and allows of movements of flexion and extension only. The shape of the trochlear 
surface of the humerus, with its prominences and depressions accurately adapted 
to the opposing surfaces of the olecranon, prevents any lateral movement. In the 
ordinary position assumed by the humerus, when resting on the prominent internal 
condyle, this direct movement of flexion carries the hand inwaifls, towards the 
chest and mouth. 

'The joint between tbo head of the radius and the capitellum or radial head of 
the humerus is an arthrodial joint. The bony surfaces would of themselves con¬ 
stitute Mfr«narth rosis and allow of movement in all directions, were it not for the 
orbicular-ligament by which the head of the radius is bound down firmly to the 
sigmoid cavity of the ulna, and which prevents any separation of the two hones 
laterally. It js to the ga me liga ment that the head of the radius o wes its secu rity 
f™ 1T1 disl ocation, which would otherwise constantly occur, as a consequence of the 
shallowness of the cup-like surface on the head of the radius. In fac t, but f or 
fehjg - ligam ent, the tendon of the bi ceps would be liable to _pull thaJaesd of the 
radiu s out o f the joint, * In complete extemuorpfche head of the radius glides so 
far Lack on the outer condyle that its edge is plainly felt at the back of the joint. 

* Humphry, op. cit. p. 419. 
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In combination with any position of flexion or extension, the head of the radius 
can be rotated in the upper radio-ulnar joint, carrying the hand with it. The 
hand is articulated to the lower surface of the radius only, and the concave pH sig¬ 
moid surface on the lower end of the radius travels round the lower end of the 
ulna. The latter bone is excluded from the wrist joint (as will be seen in the 
sequel) by the triangular fibro-cartilage. Thus, rotation of the head pf the radius 
round an axis which passes through the external condyle of the humerus, imparts 
circular movement to the hand through a very considerable arc. If it is necessary 
to turn the hand upwards and downwards without changing its place (as in using 
a corkscrew), this circular movement is obviated by rapid instinctive compensating 
changes in the position of the elbow. 


VI. Radio-Ulnar Articulations. 

The articulation of the radius with the ulna is effected by ligaments, which 
connect together both extremities as well as the shafts of these bones. They may, 
consequently, be subdivided into three sets :—1. the superior radio-ulnar, which is 
a portion of the elbow-joint; 2. the middle radio-ulnar; and, 3. the inferior radio- 
ulnar articulations. 

1. Superior Radio-Ulnar Articulation. 

This articulation is a lateral ginglymus. The bones entering into its forma¬ 
tion are the inner sTdeoF £he circumference of the head of the radius rotating within 
the lesser sigmoid cavity of the ulna. These surfaces are covered with cartilage, and 
invested with a duplicature of synovial membrane, continuous with that which lines 
the elbow-joint. Its only ligament is the annular or orbicular. 

The Orbicular Liya merit (fig. 133) is a strong, flat band of ligamentous fibres, 
which surrounds the head of the radius, and retains it in firm connection with the 
lesser sigmoid cavity of the ulna. It forms about three-fourths of a fibrous ring, 
attached by each end to the extremities of the lesser sigmoid cavity, and is broader 
at the upper part of its circumference than below, by which means the head of the 
radius is more securely held in its position. Its outer surface is strengthened by the 
external lateral ligament of the elbow, and affords origin to part of the Supinator . 
brevis muscle. Its inner surface is smooth, and lined by synovial membrane. 

Actions. The movement which takes place in this articulation is limited to 
rotation of the heat! of the radius within the orbicular ligament, and upon the 
lesser sigmoid cavity of tlio ulna; rotation forwards being called pronation ; 
rotation backwards, supination. 

2. Middle Radio-Ulnar Articulation. 

The interval between the shafts of the radius and ulna is occupied by two 
ligaments. 

Oblique. Interosseous. 

- The Oblique, or Round Ligament (fig. 132) is a small, round fibrous cord, which 
extends obliquely downwards and outwards, from the tu bercle of the ulna at the 
base of the coronoid process, to the radius a little below the bicipital tuberosity. 
Its fibres run in the opposite direction to those of the interosseous ligaOBS^jE'; and, 
it appears to be placed as a substitute for it in the upper part of the ihtei?osseous 
interval. This ligament is sometimes wanting. 

The Interosseous Membrane is a broad and thin plane of aponeurotic fibres, 
descending obliquely downwards and inwards, from the interosseous ridge on the 
radius to that on the ulna. It is deficient above, commencing about an inch be¬ 
neath the tubercle of the radius; is broader in the middle than at either extremity; 
and presents an oval Aperture just above its lower margin for the passage of the 
anterior interosseous vessels to the back of the forearm. This ligament serves to 
connect the bones, and to increase the extent of surface, for the attachment of the 

N 2 ’ ' 
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deep muscles. Between its upper border and the oblique ligament an interval 
exists, through which the posterior interosseous vessels pass. Two or three fibrous 
banns are occasionally found on the posterior surface of this membrane, which 
descend obliquely from tho ulna towards the radius, and which have consequently 
a direction contrary to that of the other fibres. It j s in relation, in fron t, by its 
upper three-fourths with the Flexor longus pollicis on the outer side, and with the 
Flexor profundus digitorum on the inner, lying upon the interval between which 
are the anterior interosseous vessels and nerve, by its lower fourth with the Pro- 
jnator quadratus; behind, with the Supinator brevis, Extensor ossts metacarpi 
pollicis, Extensor primi internodii pollicis, Extensor secundi internodii pollicis, 
Extensor indieis; and, near the wrist, with the anterior interosseous artery and 
posterior interosseous nerve. 

3. Inferior Radio-Ulnar Articulation. 

This is a lateral ginglymus, formed by the head of the ulna received into the 
sigmoid cavity at the inner side of the lower end of the radius. The articular 
surfaces are covered by a thin layer of cartilage, and connected together by the 
following ligaments :— 

Anterior Radio ulnar. 

Posterior Radio-ulnar. 

Triangular Interarticular Fibro-cartilage. 

The Anterior liadio-ulnar Ligament (fig. 134) is a narrow band of fibres, ex¬ 
tending from the anterior margin of the sigmoid cavity of the radius to the anterior 
surface of the head of the ulna. 

The Posterior liadio-ulnar Ligament (fig. 135) extends between similar points 
on the posterior surface of the articulation. 

The Triangular Fibro-cartilage (fig. 136, p. 186) is placed transversely beneath 
the head of the ulna, binding the lower end of this bone anil the radius firmly together. 
Its circumference is thicker than its centre, which is thin and occasionally per¬ 
forated. It is attached by its apex to a depression which separates the styloid 
process of the ulna from the head of that bone; and, by its base, which is thin, 
to the prominent edge of the radios, which separates the sigmoid cavity from 
the carpal articulating surface. Its margins are united to the ligaments of the 
wrist-joint. Its upper surface, smooth and concave, is contiguous with the head 
of the ulna; its under surface , also concave and smooth, with the cuneiform bone. 
Roth surfaces are lined by a synovial membrane : the upper surface by one peculiar 
to tho radio-ulnar articulation; the under surface, by the synovial membrane of 
the wrist. 

The Synovial Membrane (fig. 136) of this articulation has been called, from its 
extreme looseness, the membrana saedformis ■ it covers the margin of the articular 
surface of tho head of the ulna, and where reflected from this Txme on to the. radius, 
forms a very loose cul-de-sac; from the radius, it is continued over the upper surface 
of the fibro-cartilage. The quantity of synovia which it contains is usually 
considerable. When the fibro-cartilage is perforated, the synovial membrane is 
continuous with that which lines the wrist. 

Actions. The arrangement in the inferior radio-ulnar articulation is just 
the reverse of that between the. two bones above; motion is limited to rotation 
of the radius round the head of the ulna; rotation forwards being termed 
pronation, rotation backwards supination. In pronation, the sigmoid cavity glides 
forward on the articular edge of the ulna , in supination, it rolls in the opposite 
direction, the extent of these movements being limited by the anterior and posterior 
ligaments. 


VII. Radio- carpal or Wris t Joi nt. 

The Wrist presents some of the ch aracters o f an enarth rodial jo int, fast is more 
correctly regarded a s an arth rodia. The parts entering into its formation are, the 
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lo wer end of the rad ius, and under surface of the triang dar^ interar^yfflar jibro- 
cartilage above; and the sca phoid,, semilunar, a nd cuneiform txmes below. The 


134.—Ligaments of Wrist and Hand. Anterior View. 



articular surfaces of the radius and intcrarticular fibro-cartilagc form a transversely 
ollipticfil concave surface. The surface of the radius is subdivided into two parts byl 
a lino extending from before backwards; and these, together with the interartieularf 


135.—Ligaments of Wrist and Hand. Posterior View 
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cartilage, form three facets, one for each carpal hone. The three carpal bones are* 
connected together, and form a convex surface, which is received into the concavity* S 
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above mentioned. , All the bony surfaces of the articulation are cover ed with ..car¬ 
tilage, and connected together by the following ligaments :— 

External Literal. Anterior. 

Internal Lateral. Posterior. 

The External Lateral Ligament (radio-carpal) (fig. 134) extends from the summit 
of the stylo id process of the radius to the outer side of the scaphoid, some oFlts 
fibres being prolonged to the trapezium and annular ligament. 

t The Internal Lateral Ligament (vino-carpal) is a rounded cord, attached, above, 
to the extremity of the styloid process of the ulna : and d ividi ng below into two fas¬ 
ciculi, which are attached, one to the inner side of the cuneiform bone, th e oth er to 
the pisiform bone and annular ligament. 

The A nterio r Ligament is a broad membranous band, consisting of three fasci¬ 
culi, attached, above, to the anterior, margi n of the lower end of the radius, its 
styloid process, and the ^ulna; its fibres pass downwards and inwards, to be 
inserted into the palmar surface of the scaphoid, semil unar , and cuneifor m 
bones. This ligament is perforated by numerous apertures for the passage 
of vessels, and is in .relation, in front, with the tendons of the Flexor profundus 
digitorum and Flexor longus pollicis; behind, with the synovial membrane of the 
wrist-joint. 

The Posterior Ligament, (fig. 135), less thick and strong than the anterior, is at¬ 
tached, above, to the posterior border of the lower end of the radius ; its fibres pass 
obliquely downwards and inwarc^ to be atta ched to the dorsal surface of the j=ca- 
phoid, semilunar, and - cuneiform bones, being continuous with those of the dorsal 
carpal ligaments. This ligament is in lylatipm- behind, with the extensor tendons 
of the fingers ; in front, with tho synovial membrane of the wrist. 

The Synovial Membrane (fig. 136) lines the under surface of the triangular inter- 
articular fibro-eartilago above ; and is reflected op the inner surface of the ligaments 
just described. 

Relations. The wrist-joint is covered in front by the flexor, and behind by tho 
extensor tendons ; it is also in relation with the radial and ulnar arteries. 

The Arteries supplying the joint are the anterior and posterior carpal branches 
of the radial anti ulnar, the anterior and posterior interosseous, and some ascending 
branches from the deep palmar arch. 

The Nerves are derived from the ulnar and posterior interosseous. 

Actions. The movements permitted in this joint are flexion, extension, abduc¬ 
tion, adduction, and circumduction. It is totally incapable of rotation, one of the 
characteristic movements in true enarthrpdial joints. Its actions will bo further 
studied with those of the carpus, with which they are combined. 


VIII. Articulations of the Carpus. 

These articulations may lie subdivided into three sets. 

1. The Articulations of the First Row of Carpal Rones. 

2. The Articulations of the Second Row of Carpal Bones. 

3. The Articulations of the Two Rows with each other. 

1. Articulations of the First Row of Carpal Bones. 

These are arthrodial joints. The articular surfaces are covered with cartilage, 
and connected together by the following ligaments :— 

Two Dorsal. Two Palmar. 

Two Interosseous. * 

The Dorsal Ligaments are placed transversely behind the bones of the first row ; 
they connect the scaphoid and semilunar, and the semilunar and cuneiform. 

The Palmar Ligaments connect the scaphoid and semilunar, and the semilunar 
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and cuneiform bones; they are less strong than the dorsal, and placed very deep 
under the anterior ligament of the wrist. 

The Interosseous Ligaments (fig. 136) are two narrow bundles of fibrous tissue, 
connecting the semilunar bone, on one side with the scaphoid, on the other with 
the cuneiform. They close the upper part of the interspaces between the scaphoid, 
semilunar, and cuneiform bones, their upper surfaces being smooth, and having 
attached to their extremities the synovial membrane of the wrist-joint. 

The articulation of the pisiform with the cuneiform is provided with a separate 
synovial membrane, px-otocted by a thin capsular ligament. There are also two 
sti-ong fibrous fasciculi, which connect this bone to the unciform and the base of- 
the fifth metacax-pal bone (fig. 134). 

2. Articulations op toe Second Row of Carpal Bones. 

These are also arthrodial joints. The articular sux-faccs aro covered with carti¬ 
lage, and connected by the following ligaments :— * 

Three Dorsal. Three Palmar. 

Two Interosseous. 

The three Dorsal Ligaments extend transversely from one bone to another on the 
dorsal surface, connecting the trapezium with the trapezoid, the trapezoid with the 
os magnum, and the os magnum with the unciform. 

The three Palmar Ligaments have a similar arrangement on the palmar surface. 

The two Interosseous Ligaments, much thickex\tlian those of the first row, are 
placed one on each side of the os magnum, connecting it with the trapezoid 
externally, and the unciform internally. The former is less distinct than the 
latter. 

3. Articulations of the Two Rows of Carpal Bones with each other. 

The articulations between the two lows of the carpus consist of a joint in the 
middle, formed by the reception of the head of the os magnum into a cavity 
formed by the scaphoid and semilunar bones, and of an arthrodial joint on each 
side, the outer one formed by the articulation of the scaphoid with the trapezium 

and trajiezoid, the. internal one by the articulation of the cuneiform and unciform. 

The articular surfaces are covered by a thin layer of cartilage, and connected by 
the following ligaments :— 

Anterior or Palmar. External Lateral. 

Posterior or Dorsal. Internal Lateral. 

The Anterior or Palmar Ligaments consist of short fibres, which pass obliquely 
between the hones of the first and second row on the palmar surface. 

The Posterior or Dorsal Ligaments have a similar arrangement on the dorsal 
surface of the carpus. 

The Lateral Ligaments are very short; they are placed, one on the radial, the 
other on the ulnar side of the carpus; the former, the stronger and more distinct, 
connecting the scaphoid and trapezium bones, the latter the cuneiform and unci¬ 
form ; they are continuous with the lateral ligaments of the wrist : joint. 

The common Synovial Membrane of the Carpus is very extensive; it passes from 
the under surface of the scaphoid, semilunar and cuneiform bones to the upper 
surface of the bones of the second row, sending upwards two prolongations between 
the scaphoid and semilunar, and the semilunar and cuneiform : sending downwards 
three prolongations between the four bones of the second row, which are further con¬ 
tinued downwards into the earpo-metacarpal joints of the four inner metacarpal bones. 
There is a separate synovial membrane between the pisiform and cuneiform ]|ones. 

Actions. The articulation of the hand and wrist, considered as a whole, is divided 
by Meybr* into three parts:—1. The radius and the triangular cartilage. 2. The 

* Reichert u. Du Bob Reymond, Archie, 1866. 
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hand proper, viz., the metacarpal bones with the four carpal bones on which they 
are supported, the unciform, os magnum, trapezoid, and trajiezium ; and 3. The 
meniscus, formed by the cuneiform, semilunar, and scaphoid; the pisiform bone 
having no essential part in the movements of the hand. 

These three elements form two joints :—1. The anterior between the hand and 
meniscus (transverse carpal joint, as it may be called), mainly ginglymoid in cha¬ 
racter ; 2 . The posterior (wrist-joint proper) between the meniscus and bones of 
the forearm, chiefly arthrodial. 

1. The joint between the meniscus and the other four bones of the carpus is 
subdivided into three portions—the central formed between the deep cup of the semi¬ 
lunar above and the head of the os magnum with the adjacent part of the unciform 
below, is a ginglymoid joint in which some rotation is allowed; the radial portion 
formed by the scaphoid articulating with a portion of the os magrmm, the trape¬ 
zoid, and trapezium, represents also a ginglymoid joint in which rotation is 
permitted; while the ulnar portion or articulation of the cuneiform with the 
unciform partakes more*of the arthrodial character. The axes of movement of 
these joints are, inclined to each other at a considerable angle, so that in flexion of 
the hand on the forearm the carpal bones are brought together, and on the con¬ 
trary art; separated in extension. 

.Extension of the hand on the forearm or dorsi-flex ion Meyer divides into three 
movements, corresponding to this three portions of the transverse joint. In the first 
the semilunar moves in its hinge-joint around the head of the-os magnum and the edge 
of the unciform until its motion is checked by its bony surface coming into contact 
with the adjoining portions of those bones. The second part of the movement con¬ 
sists of a hinge-like motion of the scaphoid round the os magnum continued by a 
rotation of the same bone on a pivot formed by the head of the os magnum until it 
is checked by the tensiou of the ligaments uniting it to the trapezium and trapezoid. 
The third part is effected by the cuneiform which glides outwards or towards the 
radial side on the unciform to a certain extent and carries the semilunar with it, 
so that it is disengaged from its contact with the os magnum and unciform, and 
undergoes a further separation from those bones towards the radial side. 

Flexion of the hand on the forearm, or palmar flexion, is accomplished by the 
semilunar (with the cuneiform) hinging around the os magnum and unciform, and 
the scaphoid moving in the same sense until the movement is checked by these two 
bones coming together. 

It follows from this that the movement of extension in this joint is considerable, 
while that of flexion is but slight.* A very trifliug rotation is permitted around 
the head of the os magnum as a pivot; but only to the extent which is deter¬ 
mined by the tension of the ligaments connected with that bone. 

2. The articulation between the forearm and carpus is formed chiefly by the 
radius articulating with the scaphoid and semilunar, the articulation between the 
triangular cartilage and cuneiform being of subordinate importance. The ridge 
which divides the two concave surfaces on the end of the radius i& the centre of 
motion in the chief part of the joint. This ridge is so inclined as to represent a 
portion of a spiral line passing from the point of the styloid process of the ulna to the 
ridge on the scaphoid which fits in between the trapezium and trapezoid. The 
result of this arrangement is that in flexion and extension of the hand, its radial 


lander describes more of a curve than its ulnar, which moves more parallel to the 
axis of the forearm. The ulnar border of the hand is also brought more towards 
the middle line of the forearm than its radial—the meniscus (carrying the hand 
with it) is displaced towards the radial side in extension and towards the ulnar 
in flexion. As above noted, extension takes place to a considerable extent 


in the transverse carpal joint as well as in the wrist-joint, while flexion takes place 
chiefly in the latter. * 


With regard to abduction and adduction of the hand (or * radial ’ and 4 ulnar * 


* It may not he amiss to note that Prof. Humphry attributes a very Considerable share in 
the flexion of the hand to this transverse carpal joint, and believes that extension in the 
\fcrlist-joint is more free than flexion. The Human Skeh 'on, p. 430. 
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flexion), these also are effected chiefly in the latter joint or indeed entirely, if 
considered accurately, ie. if the terms are limited, as in strictness they should be, 
to movements in the plane which passes through the axis of the forearm and the 
straight line joining the styloid‘processes of the radius and ulna when these 
bones are at rest on each other. In abduction or radial flexion, the tubercle 
of the scaphoid glides towards the styloid process of the radius, carrying the 
meniscus towards the ulnar side, till its movement is stopped by the tension of 
the internal lateral ligament of the wrist, and by atmospheric pressure. The 
same traction which pulls the hand to the radial side, exerts, however, an 
influence on the transverse carpal joint which produces a movement of extension 
or dorsi-flexion, and as the meniscus follows this movement to a slight extent, 
the tubercle of the scaphoid is disengaged to some degree from its contact with the 
styloid process of the radius, and the abduction can be then carried a little further. 
From this it follows that any considerable abduction of the hand must also be 
combined with extension. The force which produces abduction Meyer regards as 
being usually the resultant of the action of the combinod tendons of the Flexor 
carpi radialis aud the two Extensores carpi radiales, passing through the posterior 
part of the axis of the scaphoid bone. 

Adduction, or ulnar flexion, of the hand is less opposed than abduction. I11 this 
movement, the semilunar is drawn across the ridge on the radius drawing with it 
the cuneiform along the face of the triangular fibro-eartilage. This movement 
does not tend to separate the scaphoid very much from the radius, since the curved 
surface formed by the end of the radius and its styloid process, is much the same in 
shape as the opposed surface of the scaphoid; consequently, the movement of 
adduction is much more extensive and uncomplicated than that of abduction. It 
is easily combined with flexion or extension, by preponderating actions of the Flexor 
or Extensor carpi ulnaris respectively, but extension is much more easily permitted 
than flexion. 


IX. 0 A It PO-M ETACA RPAL ARTICULATIONS. 

1. Articulation of the Metacarpal Bone of the Thumb with the Trapezium. 

This is an arthrodial joint, which enjoys great freedom of movement, on 
account of the configuration of its articular surfaces, which are saddle-shaped, so that, 
on section, each bone appears to be received into a cavity in the other, according 
to the direction in which they are cut. Hence this joint is sometimes described 
as one ‘ by reciprocal reception.’ Its ligaments aro a capsular and synovial 
membrane. 

The Capsular Ligament is a thick but loose capsule, which passes from the 
circumference of the upper extremity of the metacarpal bone to the rough edge 
bounding the articular surface of the trapezium; it is thickest externally and 
behind, and lined by a separate synovial membrane. 

t . Articulations of the Metacarpal Bones of the Fingers with the Carpus. 

The joints formed between the carpus and four inner metacarpal bones are 
connected together by dorsal, palmar, and interosseous ligaments. 

The Dorsal, Ligaments, the strongest and most distinct, connect the carpal and 
metacarpal bones on their dorsal surface. The second metacarpal bone receives 
two fasciculi, one from the trapezium, the other from the trapezoid; the third 
metacarpal receives one from the os magnum ; the fourth two, one from the os 
magnum, and one from the unciform; the fifth receives a single fasciculus from 
the unciform bone. 

The Palmar Ligaments have a somewhat similar arrangement on the palmar 
Burface, with the exception of the third metacarpal, which has three ligaments, an 
external one from the trapezium, situated above the sheath of the tendon of the 
Flexor carpi radialis; a middle one, from the os magnum ; and an internal one 
from the unciform. 

The Interosseous Ligaments consist of short thick fibres, which are limited to ope 
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part of the carpo-metacarpal articulation; they connect the contiguous inferior 
angles of the os magnum and unciform with the adjacent surfaces of the third and 
fourth metacarpal bones. 

The Synovial Membrane is a continuation *of 'that between the two rows of 
carpal bones. Occasionally, the articulation of the unciform with the fourth and 
fifth metacarpal bones has a separate synovial membrane. 

THe Synovial membranes of the wrist (fig. 136) are thus seen to be five in 

J36.—Vertical Section through the Articulations at the Wrist, showing the Five 

Synovial Membranes. 



number. The first, the membrana sacciformis, passes from the lower end of the ulna 
to the sigmoid cavity of the radius, and lines the upper surface of the triangular 
fibro-eartilage. The second passes from the lower end of the radius and interarticular 
fibro-cartilage above, to the bones of the first row below. The third, the most exten¬ 
sive, passes between tho contiguous margins of the two rows of carpal lames; between 
the bones of the second row to the carpal extremities of the four inner metacarpal 
bones. The fourth from the margin of the trapezium to tho metacarpal bone of the 
thumb. The fifth between the adjacent margins of the cuneiform and pisiform 
bones. 

Actions. Tho movement permitted in the carpo-metacarpal articulations is limited 
to a slight gliding of the articular surfaces upon each other, the extent of which 
varies in the different joints. Thus the articulation of the metacarpal bono of thb 
thumb with the trapezium is most moveable, then the fifth metacarpal, and then 
the fourth. The second and third are almost immoveable. In the articulation of 
the metacarpal bone of the thumb with the trapezium, the movements permitted 
are flexion, extension, adduction, abduction, and circumduction. 

3. Articulations of the Metacarpal Bones with each other. 

The carpal extremities of the metacarpal bones articulate with one another at 
each side by small surfaces covered with cartilage, and connected together by 
dorsal, palmar, and interosseous ligaments. 

The Dorsal and Palmar Ligaments pass transversely from one bone to another 
on the dorsal and palmar surfaces. The Interosseous Ligaments pass between their 
^contiguous surfaces, just beneath their lateral articular facets. 
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The Synovial Membrane between the lateral facets is a reflection from that 
between the two rows of carpal bones. 

The digital extremities of the metacarpal bones are connected together by a 
narrow fibrous band, the transverse ligament (fig. 137) which passes transversely 
across their anterior surfaces, and is blended with the ligaments of the metacarpo¬ 
phalangeal articulations. Its anterior surface presents four grooves for the passage 
of the flexor tendons. Its posterior surface blends with the ligaments of the 
metacarpo-ph&l angeal articulations. 

X. Metacarpo-phalangeal Articulations. (Fig. 137.) 

These articulations ai’e of the ginglymus kind, formed by the reception of the 
rounded head of the metacarpal bone into a superficial cavity in the extremity of 
the first phalanx. They are connected by the following ligaments :— 

Anterior. Two Lateral. 

The Anterior Ligaments (Glenoid Ligaments of Cruveilhier) are thick, dense, 

and fibro-cjirtilaginous in tex- 
137.—Articulations of the Phalanges. turo. Each is placed on the 

* palmar surface of the joint, in 
the interval between the late¬ 
ral ligaments, to which they 
are connected ; they are loose¬ 
ly united to the metacarpal 
hone, but very firmly to the 
base of the first phalanges. 
Their palmar surface is in¬ 
timately blended with the 
transverse ligament, forming 
a groove for the passage of 
the flexor tendons, tho sheath 
surrounding which is con¬ 
nected to each side of the 
groove. By their deep sur¬ 
face, they form part of the 
articular surface for the head 
of the metacarpal bone, and 
are lined by a synovial mem¬ 
brane. 

The Lateral Ligaments are 
strong rounded cords, placed 
one on each side of the joint, 
each being attached by 0110 
extremity to the tubercle on 
the side of the head of tho 
metacarpal bone, and by the 
other to the contiguous ex¬ 
tremity of the phalanx. 

The posterior ligament is 
supplied by the extensor ten¬ 
don placed over the back of 
each joint. 

Actions. The movements which occur in these joints are flexion, extension, 
adduction, abduction, and circumduction; the lateral movements are very limited. 

XI. Articulations of the Phalanges. 

These are ginglymus joints, connected by the following ligaments s— 

Anterior. Two Lateral. 
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The arrangement of these ligaments is similar to those in the metacarpopha¬ 
langeal articulations; the extensor tendon supplies the place of a posterior 
ligament. 

Actions. The only movements permitted in the phalangeal joints are flexion 
and extension ; these movements are more extensive between the first and second 
phalanges than between the second and third. The movement of flexion is very 
considerable, but the extension is limited by the anterior and lateral ligaments. 


ARTICULATIONS OF THE LOWER EXTREMITY. 

The articulations of the Lower Extremity comprise the following groups .— 
I. The hip-joint. II. The knee-joint. III. The articulations between the tibia 
and fibula. IV. The ankle-joint. V. The articulations of the tarsus. VI. The 
tarso-metatarsal articulations. VII. The mctatarso-phulangeal articulations. 

VIII. The articulations of the phalanges, 

€ 

138.—Left Ilip-joint laid open. 



I. Hip-Joint. (Fig. 138.) 


This articulation is an enarthrodial, or ball-and-socket joint, formed by the 
reception of the head of the femur into the cup-shaped cavity of the acetabulum. 
The articulating surfaces are covered with cartilage, that on the head of the femur 
being thicker at the centre than at the circumference, and covering the entire 
surface with the exception of a depression just below its centre for the ligamen¬ 
ts 1111 teres ; that covering the acetabulum is much thinner at the centre than at the 
circumference, being deficient in the situation of the circular depression at the 
bottom of the cavity. The ligaments of the joint are the 

r 

Capsular. Teres. 


Ilio-femoral. 


Cotyloid. 


' • 


. Transverse. 
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The Capsular Ligament is a strong, dense, ligamentous capsule, embracing the 
margin of the acetabulum above, and surrounding the neck of the femur below. 
Its upper circumference is attached to the acetabulum two or three lines external 
to the cotyloid ligament; but opposite the notch where the margin of this cavity 
is deficient, it is connected with the transverse ligament, and by a few fibres to the 
edge of the obturator foramen. Its lower circumference surrounds the neck of 
the femur, being attached, in front, to the spiral or anterior intertrochanteric line; 
above, to the base of the neck; behind, to the middle of the neck of the bone, 
about half an inch above the posterior intertrochanteric line. It is much thicker 
at the upper and fore part of the joint where the greatest amoirnt of resistance is 
required, than below, where it is thin, loose, and longer than in any other part. 
Its external suifaco (fig. 127, p. 166) is rough, covered by numerous muscles, and 
separated in front from the Psoas and lliacus by a synovial bursa, which not un- 
frequently communicates by a circular aperture with the cavity of the joint. It 

139-—fhe Hip-Joint laid open from the Pelvis, to show.the Ugamentum Teres put on the 
stretch by rotation of the Femur outwards. 



differs from the capsular ligament of the shoulder, in being much less loose and 
Jax, and in not being perforated for the passage of a tendon. 

The Iliofemoral Ligament (fig. 127) is an accessory band of fibres, extending 

140.—The same view of the Hip as in the former figure, to show the Ligaraentum Teres 
put on the stretch by adduction in the iloxed position. 



obliquely across the front of the joint; it is intimately connected with the capsular 
ligament, and serves to strengthen it in this situation. It is attached, above, to the 
anterior inferior spine of the ilium; below, to the anterior intertrochanteric line. 
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Its lower part is sometimes bifurcated, an arangement which Bigelow seems to re¬ 
gal'd as the usual one, so that he describes it under the name of ‘ the Y-ligament.’* 
The Ligamentum Teres is a triangular band of fibres, implanted, by its apex, 
into the depression a little behind and below the centre of the head of the femur, 
and by its broad base, which consists of two bundles of fibres, into the margins of 
the notch at the bottom of the acetabulum, becoming blended with the transverse 
ligament. It is formed of a bundle of fibres, the thickness and strength of which 
are very variable, surrounded by a tubular sheath of synovial membrane. Some¬ 
times, only the synovial fold exists, or the ligament may be altogether absent 
The use of the round ligament is to check rotation outwards, as well as adduction 
in the flexed position (figs. 139, 140): it thus assists in preventing dislocation of the 
head of the femur forwards and outwards, an accident likely to occur from the 
necessary mechanism of the joint, if not provided against by this ligament and the 
thick anterior part of the capsule, t 

The Cotyloil Ligament is a fibre-cartilaginous rim attached to the margin of 
the acetabulum, the cavity of which it deepens; at the same time it protects the 
edges of the bone, and fills up the • inequalities on its surface. It is prismoid in 
form, its base being attached to the margin of the acetabulum, and its opposite 
edge being free and sharp ; whilst its two surfaces are invested by synovial mem¬ 
brane, the external one being in contact with the capsular ligament, the internal 
one being inclined inwards so as to narrow the acetabulum and embrace the 
cartilaginous surface of the head of the femur. It is much .thicker above and 
behind than below and in front, and consists of close compact fibres, which arise 
from different points of the circnmference of the acetabulum, and interlace with 
each other at very acute angles. 

The Transverse Ligament is a strong flattened band of fibres, which cresses the 
notch at the lower part of the acetabulum, and converts it into a foramen. It is 
continuous at each side with the cotyloid ligament. An interval is left beneath 
the ligament for the passage of nutrient vessels to the joint. 

The Synovial Membrane is very extensive. Commencing at the margin of the 
cartilaginous surface of the head of the femur, it covers all that portion of the 
nock which is contained within the joint; from the Load it is reflected on the 
internal surface of the capsular ligament, covers both surfaces of the cotyloid 
ligament, and the mass of fat contained in the fossa at the bottom of the aceta¬ 
bulum, and is prolonged in the form of a tubular sheath around the ligamentum 
teres, as far as the head of the femur. 

The muscles in relation with the joint are, in front, the Psoas and Uiacus, 
separated from the capsular ligament by a synovial bursa; above, the straight bead 
of the Rectus and Gluteus minimus, the latter being closely adherent to the 
capsule ; internally, the Obturator externus and Pectineus ; behind, the Pyriformis 
Gemellus superior, Obturator interims, Gemellus inferior, Obturator externus, and 
Quadratus femoris. 

The Arteries supplying the joint are derived from tlie obturator, sciatic, in¬ 
ternal circumflex and gluteal. 

The Nerves are articular branches from the sacral plexus, great sciatic, obtu-. 
rator, and accessory obturator nerves. 

Actions. The movements of the hip, like all enarthrodial joints, are very 
extensive; they are, flexion, extension, adduction, abduction, circumduction, and 
rotation. 

* Bigelow on the Hip-Joint. 

t See an interesting paper, ‘ On the Use of the Round Ligament of the Hip-Joint,’ by 
Dr. J. Strutbers, Edinburgh Medical Journal, 1858. This ligament is best studied with the 
assistance of a preparation in which the floor of the acetabulum has been removed with a 
trephine, and the ligament exposed by cleaning away the fat. Mr. Savory, without denying 
the other uses attributed to this ligament, says that it is always made tense in the upright 
position, and is still further tightened in standing on one leg; and therefore he mnintiuna 
that its main function is to support the weight of the body, and distribute its pressure 
equally over the whole surface of the acetabulum and head of the femur. Lancet , May vs3, 
1874. 
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The hip-joint presents a very striking contrast to the other great enarthrodial 
joint—the shoulder—in the much more complete mechanical arrangements for its 
security and for the limitation of its motions. In the shoulder, as we have seen, the 
head of the humerus is not adapted at all in shape to the glenoid cavity, and is 
hardly restrained in any of its ordinary movements by the capsular ligament. In the 
hip-joint, on the contrary, the head of the femur is closely fitted to the acetabulum 
for a distance extending over nearly half a sphere, and at the margin of the bony 
cup it is still more closely embraced by the ligamentous ring of the cotyloid ligament, 
so that the head of the femur is held in its place by that ligament even when 
the fibres of the capsule have been quite divided (Humphry). The anterior por¬ 
tion of the capsule, descrilwd as the ilio-femoral or accessory ligament, is the 
strongest of all the ligaments in the body, and is put on the stretch by any attempt 
to extend the femur beyond a straight lino with the trunk. That is to say, this 
ligament is the chief agent in maintaining the erect position without muscular 
fatigue, the action of the extensor muscles of the buttock being balanced by the 
tension of the ilio-femoral and capsular ligaments. The security of the joint is 
also provided for by the two bones being directly united through the ligamentum 
teres. Flexion of the hip-joint is arrested by the soft parts of the thigh and abdomen 
being brought into contact; * extension by the tension of the ilio-femoral ligament 
and front of the capsule; adduction by the upper part of the accessory ligament 
and of the capsule, and in the flexed position of the limb by the ligamentum teres; 
abduction by the lower portion of the ilio-femoral ligament and of the capsule; 
rotation outwards by the front part of the capsule, and the ligamentum teres, and 
rotation inwards by the back part of the capsule. 


II. Knee Joint. 


The knee is a ginglymus, or hinge-joint,; the bones entering into its formation 
are, the condyles of the femur above, the head of the tibia below, and the patella 
in front. The articular surfaces are covered with cartilage, and connected to¬ 
gether by ligaments, some of which are place ! on the exterior of the joint, whilst 


others occupy its interior. 

Exterior Ligaments. 

Anterior, or Ligamentum Pa¬ 
tellae. 

Posterior, or Ligamentum Pos- 
ticum Winsslowii. 

Internal Lateral. 

Two External Lateral. 
Capsular. 


Interior Ligaments. 

Anterior, or External Crucial. 
Posterior, or Internal Crucial. 
Two Semilunar Fibro-cartilages. 
Transverse. 

Coronary. 

Ligamentum mucosum. 
Ligamenta alaria. 


The Anterior Ligament, or Ligamentum PateUce (fig. 141), is that portion of 
the common tendon of the extensor muscles of‘the thigh which is continued from 
the patella to the tubercle of the tibia, supplying the place of an anterior ligament. 
It is a strong, flat, ligamentous ^and, about three inches in length, attached, above, 
to the apex of the patella and the rough depression on its posterior surface; below 
to the lower part of the tuberosity of the tibia ; its superficial fibres being continuous 
across the front of the patella with those of the tendon of the Quadriceps extensor. 
Two synovial bursae are connected with this ligament and the patella; one is inter¬ 
posed lietween the patella and the skin covering its anterior surface; the other of 
small size, between the ligamentum patellae and the upper part of the tuberosity 
of the tibia. The posterior surface of this ligament is separated above from the 
knee-joint by a large mass of adipose tissue; its lateral margins are continuous 
with the aponeuroses derived from the Vasti muscles. 

* The hip-joint cannot be completely flexed, in most*persons, without at the same time 
flexing the knee; ou account of the shortness of the ham-string muscles. Cleland, Journ. of 
Anat. and Phyt. No. J. Old Series, p. 87. 
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The Posterior Ligament, Ligamentum Posticum Winslowii (fig. 142), is a broad, 
flat, fibrous band, which covers over the whole of the back part of the joint. It 
consists of a central and two lateral portions, the latter formed chiefly of vertical 

141.—Right Knee-Joint. Anterior View. 142.—Right Knee-Joint. Posterior View. 




fibres, which arise above from the condyles of the femur, and are connected below 
with the back part of the head of the tibia, being closely united with the tendons of 
the Gastrocnemius, Plantaris, and Popliteus muscles ; the central portion is formed 
of fasciculi, obliquely directed and separated from one another by apertures for the 
passage of vessels and nerves. The strongest of these fasciculi is derived from the 
tendon of the Semi-membranosus, and passes from the back part of the inner 
tuberosity of the tibia, obliquely upwards and outwards to the back part of the outer 
condyle of the femur. The posterior ligament forms part of the floor of the popliteal 
space, and the popliteal artery rests upon it. 

The Internal Lateral Ligament is a broad, flat, membranous bond, thicker 
behind than in front, and situated nearer to the back than the front 1 of the joint; 
It is attached, above, to the inner tuberosity of the femur; below, to the inner 
tuberosity and inner surface of the shaft of the tibia, to the extent of about two 
inches. It is crossed, at its lower part, by the aponeurosis of the Sartorius, and 
the tendons of the Gracilis and Semitendinosus muscles, a synovial bursa being 
interposed. Its deep surface covers the anterior portion of the tendon of the Semi¬ 
membranosus, the synovial membrane of the joint, and the inferior internal arti¬ 
cular artery and nerve; it is intimately adherent to the internal semilunar flbrd- 
cartilage. 

The Long External Lateral ligament is a strong, rounded, fibrous cord, situated 
nearer to the back than the. front of the joint. It is attached, above, to the outer 
tuberosity of the lemur ; below, to the outer part of the head of the fibula. Its outer 
surface is covered by the tendon of the Biceps, which divides at its insertion into 





KNEE-JOINT. 


193 


two parts, separated by the ligament. The ligament has, passing beneath it, the 
tendon of the Popliteus muscle, and the inferior external articular vessels and nerve. 

The Short External Lateral Ligament is an accessory bundle of fibres, placed 
behind and parallel with the preceding; attached, above, to the lower part of the 
outer tuberosity of the femur; below, to the summit of the styloid process of the 
fibula. This ligament is intimately connected with the capsular ligament, and 
has, passing beneath it, the tendon of the Popliteus muscle. 

The Capsular Ligament consists of' an exceedingly thin, but strong, fibrous 

membrane, which fills in the intervals 
left by the preceding ligaments. It is 
attached to the femur immediately above 
its articular surface; below, to the upper 
border and sides of the patella and .the 
margins of the head of the tibia and inter- 
articular cartilages, and is continuous 
behind with the posterior ligament. This 
membrane is strengthened by fibrous ex¬ 
pansions, derived from the fascia lata, 
from the Vasti and Crureus muscles, and 
from the Biceps, Sartorius, and tendon of 
the Semimembranosus. 

The Crucial are two interosseous liga¬ 
ments of considerable strength, situated 
in the interior of the joint, nearer its 
posterior than its anterior part. They 
are called crucial, because they cross each 
other, somewhat like the lines of the 
letter X; and have received the names 
anterior and posterior, from the position of 
their attachment to the tibia. 

The Anterior or External’ Crucial Liga¬ 
ment (fig. 143), smaller than the posterior, 
is attached to the inner side of the depres 
sion in front of the spine of the tibia, 
being blended with the anterior extremity 
of the external semilunar fibro-cartilage, 
and passing obliquely upwards, back¬ 
wards, and outwards, is inserted into the 
inner and back part of the outer condyle of the femur. 

The Posterior or Internal Crucial Li/jament is larger in size, but less oblique in 
its direction than the anterior. It is attached to tho back part of the depression 
behind the spine of the tibia, to the popliteal notch, and to the posterior extremity 
of the external semilunar fibro-cartilage; and passes upwards, forwards, and in¬ 
wards, to be inserted into the outer and fore-part of the inner condyle of the femur. 
As it crosses the anterior crucial ligament, a fasciculus is given off from it, which 
blends with the posterior part of that ligament. It is in relation, in front, with 
the anterior crucial ligament; behind, with the ligamentum posticum Winslowii. 

The Semilunar Fibro-Cartilages (fig. 144) are two crescentic lamellae, which are 
attached to the margins of the head of the tibia, and serve to deepen its surface for 
articulation with the condyles of the femur. The circumference of each cartilage is 
thick and convex; the inner free border, thin and concave. Their upper surfaces 
are concave, and in relation with the condyles of the femur; their lower surfaces 
are flat, and rest upon the head of the tibia. Each cartilage covers nearly the outer 
two-thirds of the corresponding articular surface of the tibia, leaving the-inner 
third uncovered; both surfaces are smooth, and invested by synovial membrane. 

Tb & Internal Semilunar Fibro-Cartilage is nearly semicircular in fbrm, a little 
I plnngfttad from before backwards, and broader behind than in front; its convex 
* O ! 
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border is united to the internal lateral ligament, and to the head of the tibia, 
by means of the coronary ligaments; its anterior extremity, thin and pointed, is 
firmly implanted into a depression in front of the inner articular surface of the 
tibia; its posterior extremity into the depression behind the spine, between the 
attachment of the external cartilage and posterior crucial ligament. 

The External Semilunar Fibro-Cartilage forms nearly an entire circle, covering 

a larger portion of the arti- 144 —Head of Tibia, with Semilunar Cartilages, etc. 

cular surface than the in- Seen from above. Right Side, 

ternal one. It is grooved 
on its outer side, for tho 
tendon of the Popliteus 
muscle. Its circumference 
is held in connection with 
the head of the tibia, by 
means of the coronary liga¬ 
ments ; and its two extre¬ 
mities are firmly implanted 
in the depressions in front 
.and behind the spine of tho 
tibia. These extremities, 
at their insertion, are in¬ 
terposed between the at¬ 
tachments of the internal cartilage. The external semilunar fibro-cartifage gives 
off from its anterior border a fasciculus, which forms the transverse ligament. By 
its anterior extremity , it is continuous with tho anterior crucial ligament. Its 
posterior extremity divides into three slips ; two of these pass upwards and forwards, 
and are inserted into the outer side of the inner tuberosity of the tibia, one in front, 
the other behind the ■ posterior crucial ligament; the third fasciculus is inserted 
into the back part of tbo anterior crucial ligament. 

The Transverse Ligament is a band of fibres, which passes transversely from the 
anterior convex margin of the external semilunar cartilage to the anterior extremity 
of the internal cartilago ; its thickness varies considerably in different subjects. 

The Coronary Ijvjaments consist of numerous short fibrous bauds, which con¬ 
nect the convex border of the semilunar cartilages with the circumference of the 
head of the tibia, and with the other ligaments surrounding the joint. 

The Synovial memljrane of the knee-joint is the largest and most extensive in 
the body. Commencing at the upper border of the patella, it forms a large cul- 
de-sac beneath the Extensor tendon of the thigh : this is sometimes replaced by a 
synovial bursa interposed between tho tendon and the front of the femur, which 
in some subjects communicates with the synovial membrane of the knee-joint by 
an orifice of variable size. On each side of the patella, the synovial membrane 
extends beneath the aponeurosis of the Vasti museles, and more especially beneath 
that of tho Vastus internus; and, below the patella, it is separated from the 
anterior ligament by a considerable quantity of adipose tissue. In this situation 
it sends off a triangular prolongation, containing a few ligamentous fibres, which 
extends from the anterior part of the joint below the patella, to the front of the 
intercondyloid notch. This fold has been termed the ligamentum mucosum. 
The ligamenta alaria consist of two fringe-like folds, which extend from the sides 
of the ligamentum mucosum, upwards and outwards, to the sides of the patella. 
The synovial membrane invests the semilunar fibro-cartilages, and on the back 
part of the external one forms a cul-de-sac between the groove on its surface, and 
the tendon of the Popliteus; it is continued to the articular surface of the tibia ; 
surrounds the crucial ligaments, and the inner surface of the ligaments which 
enclose the joint; lastly, it approaches the condyles of the femur, and from them 
is continued on to the lower part of the front of the shaft. The pouch of synovial 
membrane between the Extensor tendon and front of the femur is supported, 
during the movements of the knee, by a small muscle, the Subcrurseus, which is 4 
• inserted into it. 
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The Arteries supplying the joint are derived from the anastomotic branch of 
the femora], articular branches of the popliteal, and recurrent branch of the 
anterior tibial. 

The Nerves are derived from the obturator, anterior crural, and external and 
internal popliteal. • 

Actions. The knee-joint allows of movements of flexion and extension, and of 
slight rotation inwards and outwards. The complicated mechanism of this joint 
renders it necessary to study each of these movements separately, pointing out 
incidentally the functions of each of the principal components of the joint. The 
tibia executes a rotatory movement during flexion around an imaginary axis drawn 
transversely through its upper end. This causes a change in the apposition of the 
tibia and femur. Thus, in extreme extension, it is the anterior portion of the tibia 
which is in contact with the femur; in the semiflexed position, its middle; in com¬ 
plete flexion, its posterior edge.* Also, during flexion tho articular surface of the 
tibia, covered by the interarticular cartilages, glides backwards on the femur. The 
patella is attached by the inextensiblo ligamentum patell& to the tubercle of the 
tibia, and as the tibia glides backwards, the patella foils more and more into the 
intercondyloid notch of the femur. Tho ligamentum patella; is put on the stretch 
during flexion, as is also the posterior crucial ligament in extreme flexion. The 
other ligaments are all relaxed by flexion of the joint, though the relaxation of the 
anterior crucial ligament is very trifling. In partial flexion, before the liga¬ 
mentum patella; comes upon the stretch, and while Iroth crucial ligaments are 
somewhat relaxed, some rotation of the joint is permitted. Flexion is only checked 
during life by the contact of the leg with the thigh. In extension, the ligamentum 
patella; becomes relaxed, and, in. extreme extension, completely so, so as to allow free 
lateral movement to the patella, which then rests on the front of the condyles of the 
femur. The other ligaments are all on the stretch. "When the limb has been brought 
into a straight line extension is chocked, mainly l>y the tension of t ho posterior crucial 
ligament. The movements of rotation of which the knee is susceptible are permitted 
in the ^emiflexed condition by the partial relaxation of both crucial ligaments, as 
well as the lateral ligaments. Rotation inwards (or pronation of the leg) is checked 
by the anterior crucial ligament. The chief agent in effecting this movement is the 
Popliteus muscle. Rotation outwards (or supination) is checked by the posterior 
crucial ligament. It is effected mainly by the Biceps. The main function of the 
crucial ligaments is to act as a direct bond of union l>etween the tibia and femur, 
preventing the former bone from being carried too far backwards or forwards. 
They also assist the lateral ligaments in resisting any lateral bending of the joint. 
The interarticnlar cartilages are intended, as it seems, to adapt the surface of the 
tibia to the shape of the femur to a certain extent, so as to fill up the intervals 
which would otherwise be left, in the varying positions of the joint, and to interrupt 
the jars which would be so frequently transmitted up the limb in jumping or falls 
on the feet.t The patella is a great defence to tlie knee-joint from any injury in¬ 
flicted in front, and it distributes upon a large and tolerably even surface during 
kneeling the pressure which would otherwise fall upon the prominent ridges of 
the condyles : it also affords leverage to the Quadriceps extensor muscle to act upon 
the tibia, and Mr. Ward has pointed out f how this leverage varies in the various 
positions of the joint, so that the action of the muscle, produces velocity at the ex¬ 
pense of force in the commencement of extension, and on the contrary, at the close 
of extension tends to diminish the velocity, and therefore the shock to the ligaments; 
whilst in the standing position it draws the tibia powerfully forwards, and thus 
maintains it in its place. 

* See Plate XLVII. in Humphry, on The Skeleton. 

. t Prof- Humphry teaches that the interarticular cartilages do not follow the movements 
of the tibia in pronation and supination; so that these movements take place between the 
tibia and the cartilages, while the chief movements of the joint might be said to take place 
between the cartilages and the femur. If this be so, it would establish an interesting analogy 
with other joints (such as the lower jaw) in which interarticular cartilages are present. 

' t ‘ Human Osteology,’ p. 405. 
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The folds of synovial membrane and the fatty processes contained in them act, 
as it seems, mainly as padding to fill np interspaces and obviate concussions, 

The bursas in connection with the synovial membrane will be Found described 
with the regional anatomy of the popliteal space. 

III. Articulations between the Tibia and Fibula. 

The articulations between the tibia and fibula are effected by ligaments which 
connect both extremities, as well as the shafts of the bones. They may, con¬ 
sequently, be subdivided into three sets:—1. The Superior Tibio-Fibular articula¬ 
tion. 2. The Middlo Tibio-Fibular articulation. 3. Tho Inferior Tibio-Fibular 
articulation. 

1. Superior Tibio-Fibular Articulaton. 

This articulation is an arthrodial joint. The contiguous surfaces of the bones 
present two flat oval facets covered with cartilage, and connected together by 
the following ligaments : — 

Anterior Superior Tibio-Fibular. 

Postei’ior Superior Tibio-Fibular. 

The Anterior Superior Ligament (fig. 143) consists of two or three broad and 
flat bands, which pass obliquely upwards and inwards from the head of the fibula 
to the outer tulierosity of the tibia. 

The Posterior Superior Ligament is a single thick and broad band, which passes 
from the back part of the head of tho fibula to the back part of the outer tuberosity 
of the tibia. It is covered by the tendon of the Popliteus muscle. 

A Synovial Membrane lines this articulation, which at its upper and back part 
is occasionally continuous with that of the knee-joint. 

2. Middle Tibio-Fibular Articulation. 

An interosseous membrane extends between tlie contiguous margins of the tibia 
and fibula, and separates the muscles on the front from those on the back of the 
leg. It consists of a thin aponeurotic lamina composed of oblique fibres, which 
pass between the interosseous ridges on the two bones. It is broader above than 
below, and presents at its upper part a large oval aperture for the passage of the 
anterior tibial artery forwards to the anterior aspect of the leg; and at its lower 
part an opening for the passage of the anterior peroneal vessels. It is continuous 
below with the inferior interosseous ligament; and is perforated in numerous parts 
for the passage of small vessels. It is in relation in front with the Tibialis anticus, 
Extensor longus digitorum, Extensor proprius pollicis, Peroneus tertius, and the 
anterior tibial vessels and nerve; behind, with the Tibialis posticus and Flexor 
longus pollicis. 

3. Inferior Tibio-Fibular Articulation. 

This articulation is formed by the rough convex surface of the inner side of 
the lower end of the fibula, connected with a similar rough surface on the outer 
side of the tibia. Below, to the extent of about two lines, these surfaces are 
smooth and covered with cartilage, which is continuous with that of the ankle- 
joint. The ligaments of this joint are— 

Inferior Interosseous. Posterior Inferior Tibio-Fibular. 

Anterior Inferior Tibio-Fibular. Transverse. 

The Inferior Interosseous Ligament consists of numerous short, strong fibrous 
bands, which pass between the contiguous rough surfaces of the tibia and fibula, 
and constitute the chief bond of union between the bones. This ligament is con¬ 
tinuous, above, with the interosseous membrane. 

The Anterior Inferior Ligament (fig. 146) is a flat, triangular band of fibres, 
broader below than above, which extends obliquely downwards and outwards 
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between the adjacent margins of the tibia and fibula on the front aspect of the 
articulation. It is in relation, in front, with the Peroneus tertius, the aponeurosis 
of the leg, and the integument; behind, with the inferior interosseous ligament; 
and lies in contact with the cartilage covering the astragalus. 

The Posterior Inferior Ligament, smaller than the preceding, is disposed in a 
similar manner on the posterior surface of the articulation. 

The Transverse Ligament is a long narrow band, continuous with the pre¬ 
ceding, passing transversely across the back of the joint, from the external 
malleolus to the tibia, a short distance from its malleolar .process. This ligament 
projects below the margin of the bones, and forms part of the articulating surface 
for the astragalus. 

The Si/novial Membrane lining the articular surface is derived from that of the 
ankle joint. 

Actions. The movement permitted in these articulations is limited to a very 
slight gliding of the articular surfaces oue upon another. » 

IV. Ankle-Joint. 

The A nlde is a ginglymus or hinge joint. The bones entering into its forma¬ 
tion are the lower extremity of the tibia and its malleolus, and the external 
malleolus of the fibula. These bones are united above, and form an arch, to 
receive the upper convex surface of the astragalus and its two lateral facets. The 
bony surfaces are covered with cartilage, and connected together by the following 
ligaments:— 

Anterior. Internal Lateral. 

External Lateral. 

The Anterior or Tibio-tarsal Ligament (fig. 145) is a broad, thin, membranous 
layer, attached, above, to the margin of the articular surface of the tibia ; below, 


145.—Ankle-joint: Tarsal and Tarso-Metatarsal Articulations, Internal View. Right Side. 



to the margin of the astragalus, in front of its articular surface. It is in relation, 
in front, with the Extensor tendons of the toes, with the tendons of the Tibialis 
anticus and Peroneus tertius, and the anterior tibia! vessels and nerve; behind, it 
lies in contact with the synovial membrane. 
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The Interned Lateral or Deltoid Ligament consists of two layers, superficial and 
deep. The superficial layer is a strong, flat, triangular band, attached, above, 
to the apex and anterior and posterior borders of the inner malleolus. The most 
anterior fibres pass forwards to be inserted into the scaphoid ; the middle descend 
almost perpendicularly to be inserted into the os calcis; and the posterior fibres 
pass backwards and outwards to be attached to the inner side of the astragalus. 
The deeper layer consists of a short, thick, and strong fasciculus, which passes 
from the apex of the malleolus to the inner surface of the astragalus, below the 
articular surface. This ligament is covered by the tendons of the Tibialis posticus 
and Flexor longus digitorum muscles. 

The External Lateral Ligament (fig. 146) consists of three fasciculi, hiking 
different directions, and separated by distinct intervals; for which reason- it is 
described by some anatomists as three distinct ligaments.* This would sepm the 
preferable description, wei'e it not that the old nomenclature has passed into 
general use. * 

146.—Ankle-Joint: Tftrsal and Tarso-Metatarsal Articulations. External View. Right Side. 



The anterior fasciculus, the shortest of the three, passes from the anterior margin 
of the summit of the external malleolus, downwards and forwards, to the astragalus, 
in front of its external articular facet. 

The posterior fasciculus, the most doeply seated, pusses from the depression at 
the inner and back part of the external malleolus to the astragalus, behind its ex¬ 
ternal malleolar facet. Its fibres are almost horizontal in direction. 

The middle fasciculus, the longest of the three, is a narrow rounded cord, passing 
from the apex of the external malleolus downwards and slightly backwards to 
the middle of the outer side of the os calcis. It is covered by the tendons of the 
Peroneus longus and brevis. 

There is no posterior ligament, its place being supplied by the transverse liga¬ 
ment of the inferior tibio-fihular articulation. 

The Synovial Membrane invests the inner surface of the ligaments, and sends 
a duplicating upwards between the lower extremities of the tibia and fibula for a 
short distance. 

Relations. The tendons, vessels, and nerves in connection with the joint are 
* IlDiiTHRr, on The Skeleton, p. 559. 
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in front, from within outwards, the Tibialis anticus, Extensor proprius pollicis, 
anterior tibial vessels, anterior tibial nerve, Extensor communis digitorum, and 
Peroneus tertius; behind, from within outwards, Tibialis posticus. Flexor longus 
digitorum, posterior tibial vessels, posterior tibial nerve, Flexor longus pollicis; 
and, in the groove behind the external malleolus, the tendons of the Peroneus 
longus and brevis. 

The Arteries supplying the joint are derived from the malleolar branches of the 
anterior tibial and peroneal. 

The Nerves are derived from the anterior tibial. 

Actions. The movements of the joint are limited to flexion and extension. 
There is no lateral motion; the astragalus being embraced by the two malleoli, and 
held -securely in its place in “all positions of the foot. Of these the external 
malleolus is longer than the internal, and is situated further backwards, an 
arrangement which Prof. Humphry connects with the direction in which the 
weight of the body appears to be transmitted to each side of, the foot when planted on 
and raised off the ground.* The lower tibio-fibular joint and the elasticity of the 
fibula permit of some separation of the two bones in flexion and extension of the 
limb, corresponding to the varying size of the surface of the Astragalus ; the latter 
is considerably wider in front than behind (fig. 113, p. 135) in order to resist the 
tendency to dislocation of the foot backwards in alighting on the toes. Of the 
ligaments, the internal, or deltoid, is of very great power—so much so that it 
usually legists a force which fractures the process of'bone to which it is attached. Its 
middle portion, together with the middle fasciculus of the external lateral ligament, 
binds the bones of the leg firmly to the foot and resists displacement in every 
direction. Its anterior and posterior fibres limit extension and flexion of the foot 
respectively, and the anterior fibres also limit abduction. The posterior portion 
of the external lateral ligament assists the middle portion in resisting the dis¬ 
placement of the foot backwards, and deepens the cavity for the reception of the 
astragalus. The anterior fasciculus is a security against the displacement of the 
foot forwards, and limits extension of the joint. The movements of abduction and 
adduction of the foot, together with the minute changes in form by which it is 
applied to the ground or takes hold of an object in climbing, &e., are effected in 
the tarsal joints; the one which enjoys the greatest amount of motion being that 
between the astragalus and os calcis behind, and the scaphoid and cuboid in front. 
This is often called the transverse tarsal joint, and it, with the subordinate joints of 
the tarsus, can replace the ankle-joint in a great measure when the latter has 
become ankylosed. 

V. Articulations op the Tarsus., 

These articulations may be subdivided into three sets:—1. The articulations of 
the first row of tarsal bones. 2. The articulations of the second row of tarsal bones. 
3. The articulations of the two rows with each other. 

1. Articulations of the First Row op Tarsal Bones. 

The articulations between the astragalus and os calcis are two in number— 
anterior and posterior. They are arthrodial joints. The bones are connected 
together by three ligaments:— 

External Calcaneo-Astragaloid. Posterior Caloaneo-A stragaloid. 

Interosseous. 

The External Calcaneo-Astragaloid Ligament (fig. 146) is a short strong fasci¬ 
culus, passing from the outer surface of the astragalus, immediately beneath its 
a-rtornn.1 malleolar facet, to the outer surface of the os calcis. It is placed in front of 

* The fact should be remembered in operative surgery. Thus the ankle-joint is more 
easily opened at the inside *h* n the outside, in consequence of the relative shortness of the 
internal Again, in cutting the flaps for Syme’s amputation, if the knife is carried 

as far upwards and forwards as the point of thd inner malleolus, the posterior flap will he 
unmanageably long, and great difficulty will he found in reflecting it over the oa calcis. ■ 
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the middle fasciculus of the external - lateral ligament of the aAkle-jcdnt, with the 
fibres of which it is parallel. * 

The Posterior Calcaneo-Aslragaloid Ligament (fig. 145) connects the posterior 
extremity of the astragalus with the upper contiguous surface of the os calcis; it 
is a short narrow band, the fibres of which are directed obliquely backwards and 
inwards. 

The Interosseous Ligament forms the chief bond of union between the bones. 
It consists of numerous vertical and oblique fibres, attached by one extremity to 
the groove between the articulating surface of the astragalus; by the other, to a 
corresponding depression on the upper surface of the os ealcis. It is very thick 
and strong, being at least an inch in breadth from side to side, and serves to unite 
the os calcis and astragalus solidly together. 

The Synovial Membranes (fig. 148) are two in number: one for the posterior 
calcaneo-astragaloid articulation;' a second for the anterior calcaneo-astragaloid 
joint. The latter synovial membrane is continued forwards between the contiguous 
surfaces of the astragalus and scaphoid bones. 

2. Articulations of the Second Row of Tarsal Bones. 

The articulations between the scaphoid, cuboid, and throe cuneiform are effected 
by the following ligaments :— 

Dorsal. ‘ Plantar. 

Interosseous. 

The Dorsal Ligaments are small bands of parallel fibres, which pass from each 
bone to the neighbouring bones with which it articulates. 

The Plantar Ligaments have the same arrangement on the plantar surface. 

The Interosseous Ligaments are four in number. They consist of strong trans¬ 
verse fibres, which pass between the rough non-artieular surfaces of adjoining bones. 
There i» one between the sides of the scaphoid and cuboid ; a second between the 
internal and middle cuneiform bones ; a third between the middle and external 
cuneiform ; and a fourth between the external cuneiform and cuboid. The scaphoid 
and cuboid, when in contact, present each a small articulating facet, covered with 
cartilage, and lined either by a separate synovial membrane, or by an offset from 
the great tarsal synovial membrane. 


3. Articulations of the Two Rows of the Tarsus with each other. 

These may be conveniently divided into three sets. The joint between the os 
calcis and the cuboid. The ligaments connecting the os calcis with the scaphoid. 
The joint between the astragalus and the scaphoid. 

The ligaments connecting the os calcis with the cuboid are four in number:— 


Dorsal. 

Plantar. 


{ Superior Calcaneo-Cuboid. 

Internal Calcaneo-Cuboid (Interosseous). 

{ Long Calcaneo-Cuboid. 

Short Calcaneo-Cuboid. 


The Superior Calcaneo-Cuboid Ligament (fig. 146) is a thin and narrow fasci¬ 
culus, which passes between the contiguous surfaces of the os calcis and . cuboid, on 
the dorsal surface of the joint. 

The Internal Calcaneo-Cuboid ( Interosseous) Ligament (fig. 146) is a short, but 
thick and strong, band of fibres, arising from the os calcis, in the deep hollow 
which intervenes between it and the astragalus; and closely blended, at its origin, 
with the superior caleaneo-scaphoid ligament. It is inserted into the inner side, 
of the cuboid bone. This ligament forms one of the chief bonds of union between 
the first and second row of the tarsus. 

1 Tljfl Long Calcaneo-Cuboid (fig. 147), the more superficial of the iw© plantar 
ligaments, is the longest of all the ligaments of the tarsus : it is attached to'the 
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under surface of tho os calcis, from near the tuberosities, as far forwards as the 
anterior tubercle; its fibres pass forwards to be attached to the ridge on the under 
surface of the cuboid bone, the more superficial fibres being continued onwards to 
tho bases of the second, third, and fourth metatarsal bones. This ligament crosses 
the groove on the under surface of the cuboid bone, converting it into a canal for 
the passage of the tendon of the Peroneus longus. 

The Short Calccmeo-Cuboi/l Ligament lies nearer to the bones than the preceding, 
from which it is separated by a little areolar adipose tissue. It is exceedingly 
broad, about an inch in length, and extends from the tubercle and the depression 
in front of it on the fore part of the under surface of the os calcis, to the inferior 
surface of the cuboid bone behind the peroneal groove. A separate synovial mem¬ 
brane is found dn the calcaneo-ctiboid articulation. 

The ligaments connecting the os calcis with the scaphoid are two in number: 

Superior Calcaneo-Scaphoid. Inferior Calcaneo-Scaphoid. 

The Superior Calcanco-Scaphoid (fig. 146) arises, as already mentioned, with the 
internal calcaneo-cuboid in the deep hollow between the astragalus and os calcis; 
it passes forwards from the inner side of the anterior extremity of the os calcis to 
■ the outer side of the scaphoid bone. These 

14/.—Ligaments of Plantar surface of two ligaments resemble the letter Y, being 
the oot. blended together behind, but separated 

in front. 

The Inferior Calcaneo-Scaphoid (fig. 
147) is by far the larger and stronger of 
the two ligaments of this articulation ; it 
is a broad and thick band of fibres, which 
passes forwards and inwards from the 
anterior and inner extremity of the os 
calcis to the under surface of the scaphoid 
bone. This ligament not only sdtves to 
connect the os calcis and scaphoid, but 
supports the head of the astragalus, form- 
ing part of the articular cavity in which 
it is received. The upper surface is lined 
by the synovial membrane continued from 
the anterior calcaneo-ustragaloid articu¬ 
lation. Its umler surface is in contact 
with the tendon of the Tibialis posticus 
muscle.* 

The articulation between the astra¬ 
galus and scaphoid is an arthrodial joint: 
the rounded head of the astragalus being 
received into the concavity formed by the 
posterior surface of the scaphoid, the 
anterior articulating surface of the calca- 
neum, and the upper surface of the calca- 
neo-scaphoid ligament, whicli fills up the 
triangular interval between those bones. 
The only ligament of this joint is the 
superior astragalo-scaphoid, a broad band, 
which passes obliquely forwards from the 
neck of the astragalus to the superior surface of the scaphoid bone. It is thin and 
weak in texture, and covered by the Extensor tendons. The inferior calcaneo- 
seaphoid supplies the place of an inferior ligament. . , , 

The Synovial Membrane which lines the joint is continued forwards from the 

■'& -Mr. Hancock deserfbesati extension of this ligament upwards on the inner side of the. 
foot) which ’Completes the sooket of the joint in that’ direction. Lancet, 1866, vol. i. p. fiiSrt 
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anterior calcaneo-aatragaloid articulation. This articulation permits of considerable 
mobility; but its feebleness is such as to allow occasionally of dislocation of the 
astragalus. 

The Synovial Membranes (fig. 148) found in the articulations of, the tarsus, are 
four in number: one for the posterior ealcaneo-astragaloid articulation; a second 
for the anterior calcaneo-astragaloid and astragalo-scaphoid articulations; a third 
for the caleaneo-cuboid articulation; and a fourth for the articulations of the 
scaphoid with the three cuneiform, the three cuneiform with each other, the 
external cuneiform with the cuboid, and the middle and external cuneiform with 
the bases of the second and third metatarsal bones. The prolongation which lines 
the metatarsal bones passes forwards between the external and middle cuneiform 
bones. A small synovial membrane is sometimes found between the contiguous 
surfaces of the scaphoid and cuboid bones. 


148.—Oblique Section of the Articulations of the Tarsus and Metatarsus. 
^Showing the Six Synovial Membranes. 



Actions. The movements permitted between the bones of the first row, the 
astragalus and os calcis, are limited to a gliding upon each other from before 
backwards, and from side to side. The gliding movement which takes place 
between the bones of the second row is very slight, the articulation between the 
scaphoid and cuneiform bones being more moveable than those of the cuneiform 
with each other and with the cuboid. The movement which takes place between 
the two rows is more extensive, and consists in a sort of rotation, by means of 
which the sole of the foot may be slightly flexed, and extended, or carried inwards 
and outwards. 


VI. Tarso-Metatarsal Articulations. 

These are arthrodial joints. The bones entering into their formation are four 
tarsal bones, viz., the internal, middle and external cuneiform, and the cuboid, 
which articulate with the metatarsal bones of the five toes. The metatarsal bone 
of the great toe articulates with the internal cuneiform; that of the second is 
deeply wedged in between the internal and external cuneiform, resting against the 
middle cuneiform, and being the most strongly articulated of all the metatarsal 
bones; the third metatarsal articulates with the extremity of the external cunei¬ 
form ; the fourth with the cuboid and external cuneiform; and the fifth with 
the cjiboid. The articular surfaces are covered with cartilage, lined by synovial 
membrane, and oonnected 'together by the following ligaments:— 

Dorsal. Plantar. 

Interrosseous. 

The Dorsal Ligaments consist of strong, fiat, fibrous bawds, which connect the 
*tarsol with the metatarsal bones. The first metatarsal is connected to the internal 
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cuneiform by a single broad, thin, fibrous band ; the second has three dorsal 
ligaments, one from each cuneiform bone; the third has one from the external 
cuneiform; and the fourth and fifth have one each from the cuboid. 

The Plantar Ligaments consist of longitudinal and oblique fibrous bands con¬ 
necting the tarsal and metatarsal bones, but disposed with less regularity than on 
the dorsal surface. Those for the first and second metatarsal are the most strongly 
marked; the second and third metal arsal receive strong fibrous bands, which pass 
obliquely across from the internal cuneiform; the plantar ligaments of the fourth 
and fifth metatarsal consist of a few scanty fibres derived from the cuboid. 

The Interosseous Ligaments are three in number : internal, middle, and external. 
The internal one passes from the outer extremity of the internal cuneiform to the 
adjacent angle of the second metatarsal. The middle one, less strong than the 
preceding, connects the external cuneiform with the adjacent angle of the second 
metatarsal. The external interosseous ligament connects the outer angle of the 
external cuneiform with the adjacent side of the third metatarsal. 

The Synovial Membranes of these articulations are three in number : one for the 
metatarsal bone of the great toe, with the internal cuneiform ; one for the second 
and third metatarsal hones, with the middle and external cuneiform ; this is a part 
of the great tarsal synovial membrane; and one for the fourth and fifth metatarsal 
bones with the cuboid. The synovial membranes of the tarsus and metatarsus are 
thus seen to bo six in number (fig. 148). 

Articulations of the Metatarsal Bones with each other. 

The bases of the metatarsal bones, except the first, are connected together by 
dorsal, plantar, and interosseous ligaments. The dorsal and 'plantar ligaments 
pass from one metatarsal bone to another. The interosseous ligaments lie deeply 
bctweou the rough noil-articular portions of their lateral surfaces. The articular 
surfaces are covered with cartilage, and provided with synovial membrane, con¬ 
tinued forwards from the tarso-metatarsal joints. The digital extremities of the 
metatarsal bones are united by the transverse metatarsal ligament. It connects 
the great toe with the rest of the metatarsal bones; in this respect it differs from 
the transverse ligament in the hand. 

Actions. The movement permitted in the tarsal ends of the metatarsal bones is 
limited to a slight gliding of the articular surfaces upon one another; considerable 
motion, however, takes place in the digital extremities. 

VII. Metatarso-Phalangeal Articulations. 

The heads of the metatarsal bones are connected with the concave articular 
surfaces of the first phalanges by the following ligaments :— 

Plantar. Two Lateral. 

Their arrangement is precisely similar to the corresponding parts in the hand. 
The expansion of the Extensor tendon supplies the placo of a dorsal ligament. 

Actions. The movements permitted in the metatarso-phalangeal articulations 
are flexion, extension, abduction, and adduction. 

VIII. Articulations of the Phalanges. 

* 

The ligaments of those articulations are similar to those found in the hand; 
each pair of phalanges being connected by a plantar and two lateral ligaments, 
and their articular surfaces lined by synovial membrane. Their actions are also 
similar. 



The Muscles and Fasciae.* 


T HE Muscles are connected with tho hones, cartilages, ligaments, and skin, either 
directly or through the intervention of fibrous structures, called tendons or 
aponeuroses. Where a muscle is attached to bone or cartilage, the fibres terminate 
in blunt extremities upon the periosteum or perichondrium, and do not come into 
direct relation with the osseous or cartilaginous tissue. Where muscles are con¬ 
nected with the skin, they either lie as a flattened layer beneath it, or are connected 
with its areolar tissue by larger or smaller bundles of fibres, as in the muscles of 
the face. 

Tho muscles vary extremely in their form. In the limbs, they are of con¬ 
siderable length, especially the more superficial ones, the deep ones being generally 
broad; they surround the bones, and form an important protection to the various 
joints. In the trunk, they are broad, flattened, and expanded, forming the parietes 
of the cavities which they enclose; hence the reason of the terms, long, broad, 
short, etc., used in the description of a muscle. 

Tliero is a considerable variation in the arrangement of the fibres of certain 
muscles with inference to the tendons to which they are attached. In some, the 
fibres are arranged longitudinally, and terminate at either end in a narrow tendon. 
If the fibres converge, like the plumes of a pen, to one side of a tendon, which 
runs tho entire length of a muscle, the muscle is said to be penniform, as the 
Peronci; if they converge to both sides of the tendon, tho muscle is called 
bipenniform, as the Rectus femoris ; if they converge from a broad surface to a 
narrow tendinous point, the muscle is said to be radiated, as the Temporal and 
Glutei muscles. 

They differ no less in size; the Gastrocnemius forms the chief bulk of the 
back of tho leg, and tho fibres of the Sartorius are nearly two feet in length, 
whilst the Stapedius, a small muscle of the internal ear, weighs about a grain, and 
its fibres are not more than two lines in length. 

Tho names applied to the various muscles have been derived : i, from their 
situation, as the Tibialis, Radialis, Ulnaris, Perone.us; 2, from their direction, as 
the Rectus abdominis, Obliqui capitis, Transversalis; 3, from their uses, as Plexors, 
Extensors, Abductors, etc. ; 4, from their shape, as the Deltoid, Trapezius, Rhom- 
boideus; 5, from the number of their divisions, as the Biceps, the Triceps; 6, from 
their points of attachment, as the Sterno-ftleido-mastoid, Sterno-hyoid, Sterno¬ 
thyroid. 

In the description of a muscle, the term origin is meant to imply its more fixed 
or central attachment; and the term insertion the moveable point to which the 
force of the muscle is directed; but the origin is absolutely fixed in only a very 
small number of muscles, such as those of the face, which are attached by one 
extremity to the bone, and by the other to the moveable integument; in the 
greater number, the muscle can be made to act from either extremity. 

* Tfie Muscles and Fascise%re described conjointly, in order that the Student may con¬ 
sider the arrangement of the latter in his dissection of the former. It is rare for the 
student of anatomy in this country to have the opportunity of dissecting the fascia* 
separately ; and it is for this reason, as well as from the close connection that exists between 
the- muscles and their investing aponeuroses, that they are considered together. Some 
general observations Ore first made on the anatomy of the muscleB and fascim, the special 
description being given in connection with the different regions. 
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In the dissection of the muscles, the student should pay especial attention to 
.the exact origin, insertion, and actions, of each, and its more important relations 
•with surrounding parts. An accurate knowledge of the points of attachment of 
the muscles is of great importance in the determination of their action. By a 
knowledge of the action of the muscles, the surgeon is able to explain the causes 
of displacement in various forms of fracture, and the causes which produce 
distortion in various deformities, and consequently, to adopt apprppriate treatment 
in each case. The relations, also, of some of the muscles, especially those in 
immediate apposition with the larger blood-vessels, and the surface-markings they 
produce, should be especially remembered, as they form useful guides in the ap¬ 
plication of a ligature to those vessels. 

"Tendons are white, glistening, fibrous cords, varying in length and thick¬ 
ness, sometimes round, sometimes flattened, of considerable strength, and devoid 
of elasticity. They consist almost entirely of white fibrous tissue, the fibrils of 
which have an undulating course parallel with each other, and are firmly united 
together. They are very sparingly supplied with Ijlood-vessels, the smaller 
tendons presenting in their interior not a trace of them. Nerves also are not 
present in the smaller tendons ; but the larger ones, as the tendo Aeliillis, receive 
nerves which accompany the nutrient vessels. The tendons consist principally of 
a substance which yields gelatine. 

Aponeuroses are fibrous membranes, of a pearly-white colour, iridescent, 
glistening, and similar in structure to the tendons. They are destitute of nerves, 
and the thicker ones only sparingly supplied with blood-vessels. 

The tendons and aponeuroses are connected, on the one hand, wilh the muscles ; 
and, on the other hand, with the moveable structures, as the' bones, cartilages, 
ligaments, fibrous membranes (for instance, the sclerotic), and the synovial mem¬ 
branes (subcrureeus, subanconeus). Where the muscular fibres are in a direct 
line with those of the tendon or aponeurosis, the two are directly continuous, the 
muscular fibre being distinguishable from that of the tendon only by its striation. 
But where the muscular fibre joins the tendon or aponeurosis at an oblique angle, 
tho former terminates, according to Kolliker, in rounded extremities, which are 
received into corresponding depressions on the surface of the latter, the connective 
tissue between the fibres being continuous with that of the tendon. The latter 
mode of attachment occurs in all the penniform and bipenniform muscles, and in 
those muscles the tendons of which commence in a membranous form, as the 
Gastrocnemius and Soleus. 

The fascia; ( fascia , a bandage) are fibro-areolar or aponeurotic lamina;, of 
variable thickness and strength, found in all regions* of the body, investing the 
softer and more delicate organs. The fascia; have been subdivided, from the 
structure which they present, into two groups, fibro-areolar or superficial fasciae 
and aponeurotic or deep fascia;? 

The fibro-areolar fascia is found immediately beneath the integument over 
almost the entire surface of the body, and is generally known as the superficial 
fascia. It connects the skin with the deep or aponeurotic fascia, and consists of 
fibro-areolar tissue, containing in its meshes pellicles of fat in varying quantity. 
In the eyelids and scrotum, where adipose tissue is rarely deposited, this tissue is 
very liable to serous infiltration. The superficial fascia varies in thickness in differ¬ 
ent parts of the body: in the groin it is so thick as to be capable of being subdi¬ 
vided into several laminae, but in the palm of the hand it is of extreme thinness, and 
intimately adherent to the integument. The superficial fascia is capable of separa¬ 
tion into two or more layers, between which are found the superficial vessels and 
nerves, and superficial lymphatic glands; as the superficial epigastric vessels in the 
abdominal region, the radial and ulnar veins in the forearm, the saphenous veins in 
the leg and thigh; certain cutaneous muscles also are situated in the superficial 
fascia, as the Platysma myoides in the neck, and the Orbicularis palpebrarum around 
the eyelids. This fascia is most distinct at the lower part of the abdomen, the scro- * 
turn, perinssum, and extremities; is very thin in those regions where muscular 
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fibres are inserted into the integument, as on the side of the neck, the face, and 
around the margin of the anus ; and is almost entirely wanting in the palms of the 
hands and soles of the feet, where the integument is adherent to the subjacent' 
aponeurosis. The superficial fascia connects the skin to the subjacent parts, facili¬ 
tates the movement of the skin, serves as a soft nidus for the passage of vessels and 
nerves to the integument, and retains the warmth of the body, since the adipose 
‘tissue contained in its areolse is a bad conductor of caloric. 

The aponeurotic or deep fascia is a dense inelastic unyielding fibrous mem¬ 
brane, forming shoaths for the muscles,, and affording them broad surfaces for 
attachment. It consists of shining tendinous fibres, placed parallel with one another, 
and connected together * by other fibres disposed in a reticular manner. It is 
usually exposed on the removal of the superficial fascia, forming a. strong investment, 
which not only binds down collectively the muscles in each region, but gives a 
separate sheath to each, as well as to the vessels and nerves. The fascia} are 
thick in unprotected situations, ns on the outer side of a limb, and thinner on the 
inner side. Aponeuroticf fasciae are divided into two classes, aponeuroses of 
insertion, and aponeuroses of investment. 

The aponeuroses of insertion servo for the insertion of muscle^. Some of these 
are formed By the expansion of a tendon into an aponeurosis, as, for instance, the 
tendon of the S;trtorius; others are connected directly to the muscle, as the 
aponeuroses of the abdominal muscles. 

The aponeuroses of investment form a sheath for the entire limb, as well as for each 
individual muscle. Many aponouroses, however, servo both for investment and in¬ 
sertion. Thus the aponeurosis given off from the tendon of the Biceps of the arm 
near ita .insertion is continuous with, and partly forms, the investing fascia of the 
forean gives origin to the muscles in this region. The deep fascia) assist the 

muscleapd their action, by the degree of tension and pressure they make upon their 
surface! ^ n( ^> i n certain situations, this is increased and regulated by muscular 
action, ate, Jor instance, by the Tensor vaginae femoris and Gluteus maxinms in the 
thigh, bjdjfcle Biceps in the leg, and Palmaris longus in the hand. In the limbs, 
the fasciae not only invest the entire limb, but give off septa, which separate the 
various muscles, and are attached beneath to the periosteum : these prolongations 
of fascise are usually spoken of as intermuscular septa. 

The Muscles and Fasciae may be arranged, according to the general division of 
the body, into those of tho cranium, face, and neck; those of the trunk; those of the 
upper extremity ; and those of the lower extremity. 


MUSCLES AND FASCIAE OF THE CRANIUM AND FACE. 


The muscles of the Cranium and Face 
to the region in which they are situated. 

r. Cranial Region. 

2. Auricular Region. 

3. Palpebral Region. 

4. Orbital Region. 

5. Nasal Region. 


consist of ten groups, arranged according 

n 

6. Superior Maxillary Region. 

7. Inferior Maxillary Region. 

8. Intermaxillary Region. 

9. T^mporo-Maxillary Region. 

10. Pterygo Maxillary Region. 


The muscles contained in each of these groups are the following:— 


1. Cranial Region. 
Occipito-frontalis. 


" 2. Auricular Region. 

Attollens aurem. 

Attrahens aurem. 



aurem.: 


3. Palpebral Region. 

Orbicularis palpebrarum. 
Corrugator supercilii. 

Tensor Tarsi. 

4, Orbital Region. 

Levator palpebrse. 

Rectus superior. 
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Rectus inferior. 

Rectus intemus. 

Rectus externus. 

Obliquus superior. 

Obliquus inferior. 

5. Nasal Region. 
Pyramidalis nasi. 

Levator labii superioris aloeque nasi. 
Dilatator naris posterior. 

Dilatator naris anterior. 

Compressor nasi. 

Compressor narium minor. 

Depressor alee nasi. 

6. Superior Maxillary Region. 

Levator labii sujperiovis. 

Levator augulioris. 

Zygomaticus major. 

Zygomaticus minor 


7. Inferior Maxillary Region. 

Levator labii inferioris. 

Depressor labii inferioris. 
Depressor anguli oris. 

8. Inter-Maxillary Region. 

Buccinator. 

Risorius. 

Orbicularis oris. 

9. Temporo- Maxillary Region. 

■.* 

Maeseter. 

Tempoml. 

10. Pterygo-Maxillary Region. 

Pterygoideus externus. 
Pterygoideus intemus. 


1. Cranial Region—Occipito-Frontalis. 

Dissection (fig. 149). The head being shaved, and a block placed beneath the back of the 
neck, make a vertical incision through the skin from before backwards, commencing at the 
root of the nose in front, and terminating' behind at the occipital protuberance ; make a 
second incision in a horizontal direction along the forehead and round the side of the head, 


149.—Dissection of the Head, Face, and Neck. 



1 Dixstetion sciv* 
2. 3. of AURICULAR RCCION 
b.S.G.of FACE 


^ 7 -3. of NECK 


from the anterior to the posterior extremity of the preceding. Raise the skin in front from 
the subjacent muscle from below upwards; this must be done with extreme care, removing 
the integument from the outer surface of the vessels and the nerves which lie between the 
two. 


The superficial fascia in the cranial region is a firm, dense layer, intimately 
adherent to the integument, and to the Occipito-frontalis and its tendinous aponeu¬ 
rosis; it is continuous, behind, with the superficial fascia at the bock port of the 
neck] and, laterally, is continued over'the temporal aponeurosis : it contains 
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l>otween its layers t.lio small muscles of the nuncio, and the superficial temporal 
vessels and superficial nerves. 

The Occipitofrontalis (fig. 150) is a broad musculo-fibrous layer, which covers 
the whole of one side of the vertex of the skull, from the occiput to the eyebrow. 


150.—Muscles of the Head, Face, and Neck. 



It consists of two muscular slips, separated by an intervening tendinous aponeurosis. 
The occipital portion, thin, quadrilateral in form, and about an inch and a half in 
length, arises from the outer two-thirds of the superior curved line of the occipital 
bone, and from the mastoid portion of the temporal. Its fibres of origin are 
tendinous, but they soon become muscular, and ascend in a parallel direction to 
terminate in the tendinous aponeurosis. The frontal, portion is thin, of a quadri¬ 
lateral form, and ultimately adherent to the skin. It is broader, its fibres are 
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longer, and their structure paler than the occipital portion. Its i nternal fi bres 
are cont inuo us with those of the Pyra midalis nasi. Its middle fibres become 
blended with the Corrugator supercilii and Orbicularis : and tho outer fibres are 
also blended with the latter muscle over the external angular process!" From this 
attachment, the fibres are directed upwards and join the aponeurosis Itelow the 
coronal suture. The inner margins of the frontal portions of the two muscles are 
joined together for some distance above the root of the nose; but between the 
occipital portions there is a considerable though variable interval. 

The aponeurosis covers the upper part of the vertex of the skull, being con - 
tinuous across the middle line with the aponeurosis of the opposite muscle. 
Behind, it is attached, in the interval between the occipital origins, to the occipital 
protuberance and superior curved lines above the attachment, of the Trape/ius; in 
front, it forms a short angular prolongation between the frontal portions ; and on 
eac h sid e, it has connected with it the Attollens and Ajjtraheiis aurem muscles ; in 
this situation it loses its aponeurotic character, and is continued over the temporal 
faseia to tho zygoma as a layer of laminated areolar tissue. This aponeurosis is 
closely connected to the integument by a dense fibro-cellular tissue, which contains 
much granular fat, and in which ramify the numerous vessels and nerves of the 
integument; it is loosely connected with the pericranium by a quantity of loose 
cellular tissue, which allows of a considerable degree of movement of the 
integument. 

N erves. The f rontal p ortion of the Occipito-frontalis is supplied by the facial 
nerve ; its occipital portion by the posterior auricular branch of the facial, and 
sometimes by the occipitalis minor. 

Acti ons. The frontal portion of the muscle raises the eyebrows and the skin 
ovor the root of the nose; at the same time throwing the integument of the fore¬ 
head into transverse wrinkles, a predominant expression in the emotions of delight. 
By bringing alternately into action the occipital and frontal portions, the entire 
scalp may he moved from before backwards. 

2. Auricular Region. (Fig. 150.) 

Attollens Aurem. Attrahens Aurem. 

Retrahens Aurem. 

These three small muscles are placed immediately beneath the skin around the 
external ear. In man, in whom tho external ear is almost immoveable, they are 
rudimentary. They are the analogues of large and important muscles in some of 
the mammalia. 

Dissection.' This requires considerable care, and should be performed in the following 
manner :—To expose tho Attollens aurem, draw the pinna or broad part of the ear down¬ 
wards, when a tense hand will he felt beneath the skin, passing from the side of the head 
to the upper part of the concha; by dividing the skin over the tendon, in a direction from 
below upwards, and then reflecting it on each. side, the muscle is exposed. To bring into 
view the Attrahens aurem, draw the helix backwards by means of a hook, when the muscle 
will he made tense, and may be exposed in a similar manner to the preceding. To expose 
the Retrahens aurem, draw the pinna forwards, when the muscle, being made tense, may be 
felt beneath the skin, at its insertion into the back part of the concha, and may be exposed 
in the same manner as the other muscles. 

# 

The Attollens Aurem, the largest of the three, is thin, and fan-shaped : its fibres 
arise from the aponeurosis of tho Occipito-frontalis, and converge to be in¬ 
serted by a thin, flattened tendon into tho upper part of the cranial surface of 
the pinna. 

Delations. Externally, with the integument; internally, with the temporal 
aponeurosis. 

The Attrahens Aurem, the smallest of the three, is thin, fan-shaped, and its 
fibres pale and indistinct; they arise from the lateral edge of the aponeurosis of 
the Occipito-frontalis, and converge to lie inserted into a projection on the front 
of the helix. 

P 
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Relations. Externally, with the skin; internally, with the temporal fascia 
which separates it from the tenlporal artery and vein. 

The Retrahens Aurem consists of two or three fleshy fasciculi, which arise 
from the mastoid portion of the temporal bono by short aponeurotic fibres. They 
are inserted into the lower part of the cranial surface of the concha. 

Relations. Externally, with the integument; internally, with the mastoid 
portion of the temporal bone. 

Nerves. The Attollens aurem is supplied by the occipitalis minor ; the Attrahens 
aurem, by the facial; and the Retrahens aurem, by the posterior auricular branch 
of the facial. 

Actions. In man, these muscles possess very little action ; the Attollens aurem 
slightly raises the ear; the Attrahens aurem di’aws it forwards and upwards; and 
the Retrahens aurem draws it backwards. 

3. Pai.i’ebhai. Region. (Fig. 150.) 

«x 

Orbicularis Palpebrarum. Levator Palpebraj. 

Oorrngator Supcrcilii. Tensor Tarsi. 

Dissection (fig. 149). Tn order to expose the muscles of the face, continue, the longi¬ 
tudinal incision, made in the dissection ol‘ tlio Oecipito-frontalis, down the median line 
of the face to tiie tip of the nose, and from this point onwards to the upper lip ; and carry 
another incision along the margin of the lip to the angle of the mouth, and transversely 
across the face to the angle of the jaw. Then make an incision in front of the external 
ear, from the angle of the jaw upwards, to join the transverse incision made in exposing 
the Oecipito-frontalis. These incisions include a square-shaped flap, which should be re¬ 
moved in the direction marked in the figure, with care, as tlio muscles at some points are 
intimately adherent to the integument. 

The Orbicularis Palpebrarum, is a sphincter muscle, which surrounds the circum¬ 
ference of the Orbit and eyelids. It avisos from the internal angular process of 
the frontal bone, from the nasal process of the superior maxillary in front of the 
lachrymal groove, and from the anterior surface and borders of a short tendon, the 
tendo palpebrarum, placed at the inner angle of the orbit. From this origin, the 
fibres are directed outwards, forming a broad, thin, and flat layer, which covers 
the eyelids, surrounds the circumference of the orbit, and spreads out over the 
temple, and downwards on tlio cheek, becoming blended with the Occipito-fronfalis 
and Corvugatov supcrcilii. The palpebral portion (ciliavis) of the Orbicularis is 
thin and pale; it arises from the bifurcation of the tendo palpebrarum, and forms 
a series of concentric curves, which are united on the outer side of the eyelids at 
an acute angle by a cellular raphe, some being inserted into the external tarsal 
ligament and malar bone. The orbicular portion (orbicularis latus) is thicker and 
of a reddish colour : its fibres are well developed, and form complete ellipses. 

Relations. By its superficial surface, with the integument. By its deep sur¬ 
face, above, with the Oecipito-frontalis and Corrugator supereilii, with which it is 
intimately blended, and with the supra-orbital vessels and nerve; below, it covers 
the lachrymal sac, and the origin of the Levator labii superioris, and the Levator 
labii superioris abeque nasi muscles. Internally, it is occasionally blended with, 
the Pyramidalis nasi. Externally, it lies on the temporal fascia. On the eyelids, 
it is separated from the conjunctiva by a fibrous membrane and the tarsal car¬ 
tilages. 

The tendo palpebrarum (tendo oeuli) is a short tendon, about two lines in length 
and one in breadth, attached to the nasal process of the superior maxillary bone 
in front of the lachrymal groove. Crossing the lachrymal sac, it divides into two 
parts, each division being attached to the inner extremity of the corresponding 
tarsal cartilage. As the tendon crosses the lachrymal sac, a strong aponeurotic 
lamina is given off from the posterior surface, which expands over the sac, and is 
attached to the ridge on the lachrymal bone. This is the reflected aponeurosis of 
palpebrarum. 

The Corrugator Supcrcilii is a small, narrow, pyramidal muscle, placed, at the 
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inner extremity of the eyebrow, beneath the Oqppito-frontalis and Orbicularis 
palpebrarum muscles. It arises from the inner extreimity of the superciliary ridge ; 
from whence its fibres pass upwards and outwards, to be inserted into the under 
surface of the orbicularis, opposite the middle of the orbitsd arch. 

Relations. By its anterior surface with the Occipi to-frontalis and Orbicularis 
palpebrarum muscles. By its posterior surface, with the frontal bone and supra¬ 
trochlear nerve. 

The Levator Palpehrm will be described with the muscles of the orbital region. 

The Tensor Tarsi is a small thin muscle, about throe lines in breadth and six in 
length, situated at the inner side of the orbit, behind the tendo oeuli. It arises 
from the crest and adjacent part of the orbital surface of the lachrymal bone, and 
passing across the lachrymal sac, divides into two slips, which cover the lachrymal 
canals, and are inserted into the tarsal cartilages near the pnncta lachrymal ia. 
Its fibres appear to be continuous with those of the palpebral portion of the Orbi¬ 
cularis ; it is occasionally very indistinct. 

Nerves. The Orbicularis palpebrarum, Corrugator supereilii, and Tensor tarsi 
are supplied by the facial nerve. 

Actions. The Orbicularis palpebrarum is the sphincter muscle of the eyelids. 
The palpebral portion acts involuntarily in closing i he lids, and independently of 
the orbicular portion, which is subject to the will. When the entire muscle iB 
brought into action, the integument of the forehead, temple, and cheek is drawn 
inwards towards the inner angle of the eye, and the eyelids are firmly closed. 
The Levator palpebral is the direct antagonist of this muscle; it raises the upper 
eyelid and exposes the globe. The Corrugator supercilii draws the eyebrow 
downwards and inwards, producing the vertical wrinkles of the forehead. This * 
muscle may be regarded as the principal agent in the expression of grief. The 
Tensor tarsi draws the eyelids and the extremities of the lachrymal canals inwards 
and compresses them against the s in-face of the glolx? of tho eye; thus placing 

them m the most favourable situation for receiving the tears. It serves, also, to 

compress the lachrymal sac. 

4. Okbital Region. (Fig. 151.) 

Levator Palpebral 811 periods. Rectus Interims. 

Rectus Superior. ,Rectus Exlernus. 

Rectus Inferior. Obliquus Superior. 

Obliques Inferior. 

Dissection, To open the cavity of tho orbit, reihovo the sluill-cap and brain; then saw 
through the frontal hone at the inner extremity of the supraorbital ridge, and externally at 
its junction with tho malar. Break in pieces the thin roof of the orbit by a few slight blows 
.of the hammer, and take it away; drive forward the superciliary portion of the frontal bone 
by a smart stroke, but do not remove it, as that would destroy the pulley of the Obliquus 
superior. When the fragments are cleared away, the periosteum of the orbit will be exposed ; 
this being removed, together with the fat which fills the cavity of the orbit, the several 
muscles of this region cap be examined. Tbe dissection will be facilitated by distending the 
globe of the eye. In order to effect this, puncture the optic nerve near the eyeball, with a 
curved needle, and push the needle onwards into the glolte ; insert the point of a blow-pipe 
through this aperture, and force a little air into the cavity of the eyeball; then apply a 
ligature round the nerve, so as to prevent the air escaping. The globe being now drawn 
forwards, the muscles will be put upon the stretch. 

The Levator Palpebrce Superioris is thin, flat, and triangular in shape. It 
arises from the under guifaee of the lesser wi ng of the sphenoid, immediately in 
front of the o ptic foramen ; and is mserfedTby a broad aponeurosis, into the upper 
diorder'oF the superior tarsal cartilage. At its origin, it is narrow and tendinous; 
but soon becomes broad and fleshy, and finally terminates in n broad aponeurosis. 

Relations. By its upper surface, with the frontal nerve an d ar tery, the peri¬ 
osteum of the orbit; and, in front, with the~inner surface of the’broad tarsal 
ligament. By its under surface, with the Superior rectus; and in the lid, with 
the conjunctiva. A small branch of the third nerve enters itB uhder surfitce. 

V 2 
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The Rectua superior, .the thinnest and narrowest of the four Recti, arises from 
the upper margin of the opti c foram en beneath the Levator Palpebree and" Superior 
oblique, an^ ftom the fibrous sheath of the optic nerve; and is inserted, by a ten¬ 



dinous expansion, into the sclerotic coat, about three or four lines,from the margin 
of the cornea. 

Relations. 15 y its upper surface ., with the Levator Palpebrsc. By its under 
surfacei, with the optic nerve, the optlialmic artery, the nasal nerve, and the branch 
of the third nerve, which supplies it; and, in front, with the tendon of the Superior 
oblique, and the globe of the eye. 

The Inferior and Internal llecti arise by a common tendon (the ligament of 
Zinn), which is attached round the circumference of the optic foramen, except at 
its upper and outer jjart. The External 
rectus has two heads : the upper one arises 
from the outer margin of the optic foramen 
immediately beneath the Superior rectus ; 
the lower head, partly from the lig ame nt 
of Zinn, and partly from a small pointed 
process of bone on the lower margin of 
the sphenoidal fissure. Each muscle passes 
forward^in the position implied by its 
name to be inserted by a tendinous ex¬ 
pansion (the tunica albuginea), into the 
sclerotic coat, about throe or four lines 
from the margin to the cornea. Between 
the two heads of the External rectus is 
a narrow interval, through which pass the third, nasal branch of the fifth, and 
sixth nerves, and the ophthalmic vein. Although nearly all of these muscles present 
a common origin and are inserted in a similar manner into the sclerotic # coat, there 
are certain differences to be observed in them, as regards their length and breadth. 
The Internal Rectus is the broadest; the External, the longest; and the Superior, 
the thinnest and narrowest. i 

The Superior Oblique is a fusiform muscle, placed at the upper and inner side 
of the orbit, internal to the Levator palpebrse. It arises ab out a line above th e 
inner margin of the optic foramen, and, passing forwards to the i nne r angle of the 
OglnE, termuiates m a jw unde d tendon, which jelays in a ring or pulley, formed by 
fibte-cartilagmous tissue attached to a depression beneath' ffie ”rrite®nal angular 
process of t he f rontal bone, the conRguous surfaces of the tendon and ring being 


152.—The relative position and attachment 
of the Muscles of the Left Eyeball. 
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lined by a delicate synovial membrane, and enclosed in t a thin fibrous investment. 
The tendon is reflected backwards and ou t war ds beneath the Superior rectus to the 
outer part of the globe of the eye, and is inserted into the sclerotic coat, midway 
between the cornea and entrance of the optic nerve, the insertion of the muscle 
lying between the Superior and External recti. 

Relations. By its upper surface, with the periosteum covering the roof of the 
orbit, and the fourth nerve. The tendon, where it lies on the globe of tho eye, is 
covered by the superior rectus. By its under surface, with the nasal nerve, and 
the upper border of the Internal rectus. 

The Inf erior Obliqu e is a thin, narrow muscle, placed near the anterior margin 
of the orbit. It arises from a depression in the orbital plate of the superior 
maxillary bone, external to the lachrymal groove. Passing outwards and back¬ 
wards beneath the Inferior rectus, and between the eyeball and tho External 
rectus, it is inserted into tho outer part of the sclerotic coat between the Superior 
and External rectus, near the tendon of insertion of the Superior oblique. 

Relations. By its ocular surface , with the globe of the eye, and with the Inferior 
rectus. By its orbital surface, with the periosteum covering the floor of the 
orbit, and with the External rectus. Its borders look forwards and backwards; the 
posterior one receives a branch of the third nerve. 

Nerves. The Lev ator palp olme. Inferior oblique, and, all the recti cxcepting the 
Externa l, are supplied by the t hird nerve ; the Superior oblique, by the fourth; 
the External rectus, by the sixth. 

Actions. Tho Levator palpebral raises the upper eyelid, and is the direct 
antagonist of the Orbicularis palpebrarum. The four Itecti muscles are attached 
in such a manner to the globe of tho eye, that, acting siugly, they will turn it 
either upwards, downwards, inwards, or outwards, as expressed by their names. 
If any two Recti act together, they carry the globe of the eye in tho diagonal of 
these directions, viz. upwards and inwards, upwards and outwards, downwards 
and inwards, or downwards and outwards. The movement of circumduction, as 
in looking round a room, is perforated by the alternate action of the four Recti. 
By some anatomists, those muscles have been considered the chief agents in adjust¬ 
ing the sight at different distances, by compressing tho globe, and so lengthening 
its antero-posterior diameter. The Oblique muscles rotate tlie eyeball on its 
antero-posterior axis , this kind of movement being required for the correct viewing 
of an object, when the head is moved laterally, sis from shoulder to shoulder, m 
order that the picture may fall in all respects on the same part of the retina of 
each eye.* 

Surgical Anatomy. The position and exact point of insertion of the tendons of the Internal 
and External recti muscles into the globe should bo carefully examined from the i'rObt of the 
eveball, as the surgeon is often required to divide one or the other muscle for the cure of 
strabismus. In convergent strabismus, which is tlie most common form of the disease, the 
eye is turned inwards,.requiring the division of the Internal rectus. In the divergent form, 
which is more rare, the eye is turned outwards, the External rectus being especially impli¬ 
cated. The deformity produced in either case is to be remedied by division of one or the 
other muscle. The operation is thus effected ; t he lids are to be well separated; the eyeball 
being drawn outwards, the conjunctiva should bo raised by a pair of forceps, and divided 
immediately beneath the lower border of the tendon of the internal rectus, a little behind its 
insertion into the sclerotic; the submucous areolar tissue is then divided, and into the small 
aporture thus made, a blunt hook is passed upwards between the muscle and the globe, and 
the tendon Wf the*muscle and conjunctiva covering it, divided by a pair of bliuit.poiuted 
scissors. Or the tendon may be divided by a subconjunctival incision, one blade of the 
scissors being passed upwards between the tendon and the conjunctiva, and the other between 
the tendon and the sclerotic. The student, when dissecting these muscles, should remove on 
one side of the subject the conjunctiva from the front of the eye, in order to see more 
accurately the position of the tendons, while on the opposite side the operation may be 
performed. 

* ‘On the Oblique Muscles of the Eye in Man and Vertebrate Animals,’ by John 
StiuitHers, M.B., 4 Anatomical and Physiological Observations.’ For a more full account of 
the various coordinated actions of the, muscles Of a single eve and of both eyes than out 
space allows, the reader may be referred to Dir. M. Foster’s Text-book: of Physiology, ; pp. 
385-308. . 
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5. Nasal Region. (Fig. 150.) 

Pyramidal is Nasi. 

Levator Labii Superiojis Alieque NasL 

Dilatator Naris Posterior. 

Dilatator Naris Anterior. 

Compressor Nasi. 

Compressor Narium Minor. 

Depressor Alas Nasi. 

The Pyramidalis Nasi is a small pyramidal slip, prolonged downwards from 
the Oecipito-froutalis nj>on the side of the nose, where it becomes tendinous and 
blends with the Compressor nasi. As the two muscles descend, they diverge, 
leaving an angular interval between them. 

Relations, By its upper surface, with the skin. By its under surface, with the 
frontal and nasal bones. • 

The Levator Labii Supcrioris Altvqur Nasi is a thin triangular muscle, placed 
by the side of the nose, and extending between the inner margin of the orbit and 
upper lip. It arises by a pointed extremity from the upper part of the nasal process 
of the superior maxillary bone, and passing obliquely downwards and outwards, 
tlivides into two slips, one of which is inserted into the cartilage of the ala of tlio 
nose; the other is prolonged into the upper lip, becoming blended with the Orbi¬ 
cularis and Levator labii supcrioris proprius. 

Relations. In front, with the integument; and with a small part of tlio Orbi¬ 
cularis palpebrarum above. 

Lying upon the superior maxillary bone, beneath this muscle, is a longitudinal 
muscular fasciculus about an inch in length. It is attached by one end near the 
origin of the Compressor nasi, and by the other to the nasal process about an inch 
above it; it was described by Albinus as the ‘ Musculm anomalus,’ and by Santorini, 
as the ‘ Rhomboideus.’ 

The Dilatator Naris Posterior is a small muscle, which is placed partly beneath 
the proper elevator of flhe nose and lip. It arises from the margin of the nasal 
notch of the superior maxilla, and from the sesamoid cartilages, and is inserted 
into the skin near the margin of the nostril. 

The Dilatator Naris Anterior is a thin delicate fasciculus, passing from the 
cartilage of the ala of the nose to the integument near its margin. This muscle 
is situated in front of the preceding. 

The Cbmpressor Nasi is a small, thin, triangular muscle, arising by its apex 
from the superior maxillary bone, above and a little external to the incisive fossa; 
its fibre# proceed upwards and inwards, expanding into a thin aponeurosis which 
is attached to the fibro-cartilagc of the nosS, and is continuous on the bridge of the 
nose with that of tlio muscle of the opposite side, and with the aponeurosis of the 
Pyramidalis nasi. 

The Compressor Narium Minor is a small muscle, attached by one end to the 
alar cartilage, and by the other to the integument at the end of the nose. 

The Dejrressor Aire Nasi is a short, radiated muscle, arising from the incisive 
fossa of the superior maxilla; its fibres ascend to be inserted into the septum, and 
back part of the ala of the nose. This muscle lies between the i^ucous membrane 
and muscular structure of the lip. * 

Nerves. All the muscles of this group are supplied by the facial nerve. 

Actions. The Pyramidalis nasi draws down the inner angle of the eyebrows; by 
some anatomists it is also considered as an elevator of the ala, and, consequently, 
a dilator of the nose. The Levator labii superioris aUeque nasi draws upwards 
the upper lip and ala of the-nose; its most important action is upon the nos*, 
which it dilates to a considerable extent. The action of this muscle produces a 
marked influence over the countenance, and it is the principal agent in the expression 
of contempt. The two Dilatatores nasi enlarge the aperture of the nose, and the 
Compressor nasi appears to press upon the nose so as to increase its breadth, and 
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thus tends rath ex’ to open than to dose tho nostrils. ■ The Depressor alte nasi is a 
direct antagonist of the preceding muscles, drawing the-ala of the nose downwards, 
and thereby constricting the aperture of the nat es. 

6. Superior Maxillary Region. (Fig. 150.) 

Levator Labii Superioris. Zygomaticus Major. 

Levator Anguli Oris. Zygomaticus Minor. 

The Levator Labii Superioris (proprius) is a thin muscle of a quadrilateral form. 
It arises from the lower margin of the orbit immediately above the infraorbital 
foramen, some of its fibres being attached to th? superior maxilla, others to the 
malar bone; its fibres converge to be inserted into the muscular substance of the 
upper lip. 

Relations. By its superficial surfac", with the lower segment of the Oibiculans 
palpebrarum ; below, it is subcutaneous. By its deep surface, it conceals the origin 
of the Compressor nasi and Levator anguli oris muscles, and the infraorbital vessels 
and nerves, as they escape from tho infraorbital foramen. 

The Levator Anguli Oris arises from the canine fossa, immediately below the 
infraorbital foramen ; its fibres incline downwards and a little outwards, to be 
inserted into the angle of the mouth, intermingling with those of the Zygomatici, 
the Depressor anguli oris, and tho Orbicularis. 

Relations. By its superficial surface,, with the Levator* labii superioris and tho 
infraorbital vessols and nerves. By its deep surface with the superior maxilla, 
the Buccinator, and the mucous membrane. 

The Zygomaticus Major is a slender fasciculus, which arises from the malar hone, 
in front of the zygomatic suture, and descending obliquely downwards and inwards, 
is inserted into the angle of the mouth, where it blonds with the fibres of the Orbi¬ 
cularis and Depressor anguli oris. 

Relations. By its superficial surface, with the subcutaneous adipose tissue. 
By its deep surface, with the malar bone, and the Masseter and Buccinator 
muscles. 

The Zygomaticus ' Minor arises from the malar bone, immediately behind the 
maxillary suture, and passing downwards and inwards,* is continuous with tho 
outer margin of the Levator labii superioris. It lies in front of the preceding. 

Relations. By its superficial surface , with the integument and tho Orbicularis 
palpebrarum above. By its deep surface, with the Levator anguli oils. 

Nerves. This group of my soles is supplied by the facial nerve. 

Actions. The Levator labii superioris is the proper elevator of the upper lip, 
carrying it at the same time a little outwards.. The Levator anguli oris raises the 
angle of the uiouth and draws it inwards ; whilst the Zygomatici raise the upper 
lip and draw it somewhat outwards, as in laughing. * 

7 . Inferior Maxillary Region. (Fig. 150.) 

Levator Labii Inferioris (Levator rnenti.) 

Depressor Labii Inferioris (Quadratic rnenti). 

Depressor Anguli Oris (Triangularis menti). 

Dissection. The Muscles • in this region may be dissected by making a vertical incision 
through the integument from tlie margin of the lower lip to the chin: a second incision 
should then be married along the margin of the lower jaw as far as the angle, and the 
integument carefully removed in the direction shown in fig. 149. 

The Levator Labii Inferioris (Levator menti ) is to he dissected by everting the 
lower lip and raising the muoous membrane. It is a small conical fasciculus, placed 
on the side of the frsenum of the lower lip. It arises from the incisive fossa, ex¬ 
ternal to the symphysis erf the lower jaw : its fibres descend to be inserted into the 
integument of the chin. 

Relations. On its inner surface, with the mucous membrane; in th e median line, 
it is blended with the muscle of the opposite side; and on ils outer side, with 
the Depressor labii inferioris. 



2X6 


MUSCLES AND FASCIAE. 

The Depressor Labii Inferioris (Quadratus menti) is a small quadrilateral muscle, 
situated at the outer side of the preceding. It arises from the external oblique 
line of the lower jaw, between the symphysis and mental foramen, and passes 
obliquely upwards and inwards, to be inserted into the integument ”wf ^the lower 
Up, its fibres blending with the Orbicularis, and with those of its fellow of the 
opposite side. It is continuous with the fibres of the Platysma at its origin. This 
muscle contains much yellow fat intermingled with its fibres. ~ 

Relations. By its superficial surface, with part of the Depressor anguli oris, 
and with the integument, to which it is closely connected. By its deep surface, 
with the mental vessels and nerves, the mucous membrane of the lower lip, the 
labial glands, and the Levator menti, with which it is intimately united. 

The Depressor Anguli Oris is triangular in shape, arising, by its broad base, from 
the external oblique line of the lower jaw, from whence its fibres pass upwards, to 
be inserted, by a narrow fasciculus, into the angle of the mouth. It is continuous 
with the Platysma at its origin, and with the Orbicularis and It is or i us at its 
insertion, and some of its? fibres are directly continuous with those of the Levator 
anguH.oris. 

Relations. By its superficial surface, with the integument. By its deep surface, 
with the Depressor labii inferioris and Buccinator. 

Nerves. This group of muscles is supplied by the facial nerve. 

Actions. The Levator labii inferioris raises the lower lip, and protrudes it for¬ 
wards, and at the same time wrinkles the integument of the chin. The Depressor 
labii inferioris draws the lower lip directly downwards and a little outwards. The 
Depressor anguli oris depresses the angle of tho mouth, being the antagonist to the 
Levator anguli oris and Zygomaticus major ; acting with these muscles, it will 
draw the angle of the mouth directly backwards. 

8. Inter-Maxillary Region. 

Orbicularis Oris. Buccinator. Bisorius. 

Dissection. The dissection of these Muscles may bo considerably .facilitated by filling tfie 
cavity of the mouth with topr, so as to distend the cheeks and lips ; the mouth should then 
he closed by a few stitches, and the integument carefully removed from the surface. 

The Orbicularis Oris (fig. 150) is a sphincter muscle, elliptic in form, composed of 
concentric fibres, which surround the orifice of the mouth.' It consists of two thick 
semicircular planes of muscular fibre, which interlace on either side with those of 
the Buccinator and other muscles inserted into the lips. On the free margin of 
the lips the muscular fibres are continued uninterruptedly from one lip to the other, 
around tho corner of the mouth, forming a roundish fasciculus of fine pale fibres 
closely approximated. To the outer part of each segment some special fibres are 
added, by which the lips are connected directly with the maxillary bones and 
septum of the nose. The additional fibres for the upper segment consist of four 
bands, two of which (Accessorii orbicularis superiores) arise from the alveolar 
border of the superior maxilla, opposite the incisor teeth, and arching outwards 
on each side are continuous at the angles of the mouth with the. other muscles' 
inserted into this part. The two remaining muscular slips, called the Naso- 
labialis, connect tho upper lip to the septum of the nose : as they descend from 
the septum, an interval is left between them, which corresponds to that left by the 
divergence of the accessory portions of the Orbicularis above described. It is 
this interval which forms the depression seen on the surface of the skin beneath 
the septum of the xiose. The additional fibres for the lower segment (Accessorii 
orbicularis inferioris) arise from the inferior maxilla, externally to the Levator 
labii inferioris, and arch outwards to the angles of the mduth, to join the Bucci¬ 
nator and the other muscles attached to this part. ■ i 

y; . Relations. By its superficial surface, with the integument, to winch it is closely 
caafeected. By its deep surface, with the buccal mucous membrane, the labial 
glands, and coronary vessels. By its outer circumference, it is blended with the 



TEMPDRO-MAXILLARX REGION. 217 

numerous muscles which converge to the mouth from various parts of the face. Its 
inner circumference is free, and covered by the mucous membrane. 

The Buccinator (fig. 160, p. 231) is a broad, thin muscle, quadrilateral in form, which 
occupies t\e Interval between the jaws at the side of the face. It arises from the outer 
surface of the al veolar proces ses o f the upper and lower jaws, corresponding to the thre e 
molarj eath; and, behind, from'the an termr b order of the ote rygo^maxillary liga ¬ 
ment" TEe fibres converge towards the angle of the mouth, where the central fibres 
intersect each other, those from' below being continuous with the upper segment of 
the Orbicularis oris; and those from above with the inferior segment; the highest 
and lowest fibres continue forward uninterruptedly into the corresponding segment 
of the lip, without decussation. 

Relations. By its superficial* surface , behind, with a large mass of fat, which 
separates it from the ramus of the lower jaw, the Masseter, and a small portion of 
the Temporal muscle; anteriorly, with the Zygomatic!, Risorius, Levator anguli 
oris, Depressor anguli oris, and Stenson’s duct, which pierces it opposite the second 
molar tooth of the upper jaw; the facial artery and vein cross it from below 
upwards; it is also crossed by the branches of the facial and buccal nerve. By 
its internal surface, with the buccal glands and mucous membrane of the mouth. 

ThGpterygo-jng^iUAry ligament separ ates the B uccin ator muscle from the Superior 
co nstrictor of the pharynx. It is a tendinous band, attached by one extremity to 
the apexTif tTie internal pterygoid plate, and by the other to the posterior extremity 
of the internal oblique line of the lower jaw. Its inner surface corresponds to the 
cavity of the mouth, and is lined by mucous membrane. Its outer surface is sepa¬ 
rated from the ramus of the jaw by a quantity of adipose tissue. Its posterior border 
gives attachment to the Superior constrictor of the pharynx; its anterior border, to 
the fibres of the Buccinator. 

The Risorius {Santorini) (fig. 150) consists of a narrow bundle of fibres, which arises 
in the fascia over the Masseter muscle, and passing horizontally forwards, is inserted 
into the angle of the mouth, joining with the fibres of the Depressor anguli oris. It 
i% placed superficial to the Platysma, and is broadest at its outer extremity. This 
muscle varies much in its size and form. 

• Nerves. The Orbicularis oris is supplied by the facial, the Buccinator by the 
facial and by the buccal branch of the inferior maxillary nerve, which latter, how¬ 
ever, is by many anatomists regarded as a sensory nerve only. 

Actions. The Orbicularis oris is the direct antagonist of all those muscles which 
converge to the lips from the various parts of the face, its ordinary action producing 
the direct closure of the lips; and its forcible action throwing the integument into' 
wrinkles, on account of the firm connection between the latter and the surface of 
the muscle. The Buccinators eontmet and compress the cheeks, so that, during 
the process of mastication, the food is kept under the immediate pressure of the 
teeth. 

9. TEMrORO-MAXILLARY REGION. 

Masseter. Tempoi-al. 

The Masseter has been already exposed by the removal of the integument from 
the side of the face (fig. 150); it is a short thick muscle, somewhat quadrilateral 
in form, consisting of two portions, superficial and deep. The sup erfi cial portion, 
the larger, . arises by a thick tendinous aponeurosis from the malar process of the 
superior maxilla , and from the anterior two-thirds of the lower border, of the 
zygomatic arc h: its fibres pass downwards and backwards, to be inserte d into the 
angle and lower hal f of the ramu s of the jaw. The dee pp ortion is much smaller, 
an<T more muscular in texture; it arises from file p osterior third of the low er 
t bord er and the whole of the1 inner surface of the zyg omatlo~ar ch; its fibres pass 
downwards and forwards, to be inserted into the upp er half of the l amns and 
o uter surface of the coronoid process of the jaw. The deep portion . of '-"tine 
muscle is partly conoeale 47 In front, by the superficial portion; behind, it i« 
covered by the parotid gland. ‘The fibres of the two portions are united at their 
insertion. 
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Relations. By its superficial surface, with the integument; above, with the 
Orbicularis palpebrarum and Zygomatiei; and with Steno’s duct, the branches of 
the facial nerve, and the transverse facial vessels, which cross it.' By its deep 
surface, with the ramus of the jaw, and the Buccinator, from which it is separated by 
a mass of fat. 1 ts posterior margin is overlapped by the parotid gland. Its anterior 
margin projects over the Buccinator muscle; and the facial artery lies on it below. 

The temporal fascia is seen, at this stage" of the dissection, covering in the 
Temporal muscle. It is a strong aponeurotic investment, affording attachment, by 
its inner surface, to the superficial fibres of the muscle. Above, it is a single 
layer, attached to the entire extent of the temporal ridge; but below,#whcre it is 
attached to the zygoma, it consists of two layers, one of which is inserted into the 
outer, and the other into the inner border of the zygomatic arch. A small quantity 
of fat, the orbital branch of the temporal artery, and a filament from the orbital 
branch of the superior maxillary nerve, are contained between these two layers. 
It is covered, on its outer surface, by the aponeurosis of the Oeeipito frontalis, the 
Orbicularis palpebrarum, the Attollens and Attrahens aurern muscles ; the temporal 
vessels and nerves cross it from below upwards. 


153.—The Temporal Muscle, the Zygoma and Masseter having been removed. 



Dissection. In order to expose the temporal muscle, remove the temporal fascia, which 
may be effected by separating it at its attachment along the upper border of.the zygoma, 
and dissecting it upwards from the surface of the muscle. The zygomatic arch should then 
be divided, in front, at its junction with the malar bone; and, behind, near the external, 
auditory meatus, and drawn downwards with the Masseter, which should be detached from 
its insertion into the ramus and angle of the jaw. The whole extent of the temporal muscle 
is then exposed. * 

The Temporal (fig. 153) is a broad radiating muscle, situated at the side of the 
head, and occupying the entire extent of the temporal fossa. It arises from the whole 
of the temporal fossa, which extends from the external angular process of the frontal 
in front, to the mastoid portion of the temporal behind ; and from the curved line 
on The frontal and parietal bones above, to the pterygoid ridge on the great wing 
of the sphenoid below. It is also attached to the inner surface of the temporal 
fascia. Its fibres converge as they descend, and terminate in an aponeurosis, the 
fibres of which, radiated at its commencement, converge into a thick and flat 
tendon, which is inserted into the i nner surface, apex, and anterior border of t he 
oaroiftpiA prpoesaAf the jaw , nearly as ^uTforwurds as the last molar tooth. 
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Selections. By its superficial surface, with the integument, the temporal fascia, 
the aponeurosis of the Occipito frontalis, the Attollens and Attrahens aurem 
muscles, the temporal vessels and nerves, the zygoma and Masseter. By its deop 
surface, with the temporal fossa, the External pterygoid and part of the Buccinator 
muscles, the internal maxillary artery, its deep temporal branches, and the tem¬ 
poral nerves. 

Nerves. Both muscles are supplied by the inferior maxillary nerve. 

io. Pterygo-Maxillary Region. (Fig. 154.) 

Internal Pterygoid. External Pterygoid. 

Dissection. The Temporal muscle having been examined, saw through the base of the 
coronoid process, and drew it upwards, together with the Temporal muscle, which should 
be detached from the surface of the temporal fossa. Divide the ramus of the jaw just 
below tbe condyle, and also, by a transverse incision extending across the commencement 
of its lower third, just above the dental foramen-, remove the»fragment, and the Pterygoid 
muscles will be exposed. 


154.--The Pterygoid Muscles; the Zygomatic Arch and a portion of the 
• Iiamus of the Jaw having been removed. 



The Internal Pterygoid is a thick quadrilateral muscle, and resembles the 
Masseter, in form, structure, and the direction of its fibres.- It arises from the 
pterygoid fossa^ being attached to the inner s urface of th e exte rnal pteryg oid 
plate,. and *to the grouvM" Surface' of. tbe of.. .the palate, hone j its fibres 

pass downwards, outwhMRT^ahd backwards, to be inserted, by strong tendinous 
laminse into the lower nad- ba c k part , -o f . the .inner sidQ J of. the.j'anins and. Angle of 
the lower jaw, as high as the dental foramen. t 

ReVxti&rm. By its external surface', with the ramus of the lower jaw, from 
which it is separated, at its upper part, by the External pterygoid, the internal 
lateral ligament, the internal^ maxillary artery, and the dental vessels and nerves. 
By its- internal surface, with the Tensor palati, being separated from the Superior 
constrictor of the pharynx by a cellular interval.' 

The External Pterygoid is a short thick muscle, somewhat conical in form, 
which extends almost horizontally between the zygomatic fossa and the condyle 
of the jaw. It arises from the pterygoid ridg e on the great wing of the sphenoid, 
arid the portion of bdne included between it and the base of the pte ryg oid prdfiSte; 
from the outer surface of the external, pt er y goid p late: and from tBe tuberoeity of 
the palate and superior maxillary bones. Its fibres pass horizontally backwards 
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and outwards, to be inserted into a depression in front of the neck of the condyle 
of the lower jaw, and into the corresponding part of the interarticular fibro- 
cartilage. .This muscle, at its origin, appeal’s to consist of two portions separated 
by a slight intei-val; hence the terms upper and lower head, sometimes used in 
the desciiption of the muscle. 

Relations. By its external surface, with the ramus of the lower jaw, the internal 
maxillary artery, which crosses it,* the tendon of the Temporal muscle, and the 
Masseter. By its internal surface , it rests against the upper part of the Internal 
pterygoid, the internal lateral ligament, the middle* meningeal artery, and inferior 
maxillary nerve by its upper border it is in relation with the temporal and 
masseteric branclios of the interior maxillary nerve. 

Nerves. These muscles are supplied by the inferior .max,illaiy .nei’ve. 

Actions. The Temporal, Masseter, and internal pterygoid raise the lower jaw 
against the upper with great force. The superficial portion of the Masseter, and 
the Internal pterygoid, assist the External pterygoid in drawing the lower jaw 
forwards upon the upper, the jaw being drawn back again by the deep fibres of 
the Masseter, and posterior fibres of the Temporal. The External pterygoid 
muscles are the direct agents in tl# trituration of the food, drawing the lower jaw 
directly forwards, so as to make the lower teeth project beyond the upper. If the 
muscle of one side acts, the corresponding side of the jaw is drawn forwards, and 
the other condyle remaining fixed, the symphysis deviates to the opposite side. 
The alteration of these movements on the two sides produces trituration. 


MUSCLES AND FASCIAE OF THE NECK. 


The muscles of the Neck may’be arranged into groups, corresponding with the 


region in which they are situated. 

These groups are nine in number:— 

r. Superficial Region. 

2. Depressors of the Os Hyoides 

and Larynx. 

3. Elevators of tho Os Hyoides 

and Larynx. 

4. Muscles of the Tongue. 

5. Muscles of the Pharynx. 


6 Muscles of the Soft Palate. 

7. Muscles of the Anterior Ver¬ 

tebral Region. 

8. Muscles of tho Lateral Ver¬ 

tebral Region. 

9. Muscles of the Larynx. 


1. Superficial Region. 

Platysma myoides. 
Sterno-cleido-mastoid. 

Infra-hyoid Region. 

2. Depressors of the Os Hyoides and 

Larynx. 

Sterno-hyoid, 

Stemo-thyroid. 

Thyro-hyoid. 

Omo-hyoid.- 

Supra-hyoid Region. 

3. Elevators, of the ’Os Hyoides and 

Larynx, 

Digastric, 

; Stylo-hyoid. 

* This is the usual relation; but in many 
muscle. 


Mylo-hyoid. 

Genio-hyoid. 

* 

Lingual Region. 

4. Muscles of the Tongue. 
Genio-hyo-glossus. 
Hyo-glossus. 

Iangual is. 

Stylo-glossus. 

Palato-glossus. 

5. Muscles, of the Pharynx , 

Constrictor inferior. 
Constrictor medius. 
Constrictor superior. 
Stylo-pharyngeus. 
Palato-pbaryngeus. 

cases the artery will be found below the 
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6. Muscles of the Scft Palate. 

Levator palafci. 

Tensor palati. 

Azygos uvulae. 

Palato-glossus. 

Palato-pharyngeus. 

7. Muscles of the Anterior Vertebral 
Region. 

Rectus capitis anticus major. 
Rectus capitis anticus minor. 


Rectus lateralis. 

Longus colli. 

8. Muscles of the Lateral Vertebral 
Region. 

Scalenus anticus. 

Scalenus metlius. 

Scalenus posticus. 

9. Muscles of the Larynx. 
Included in the description 
of the Larynx. 


1. Superficial Cervical Region. 

Platysma Myoides. Sterno-Cleido-Mastoid. 

Dissection. A block having been placed at the back of the neck, and the face turned to 
the side opposite to that to be dissected, so as to place 1 the parts upon the stretch, make two 
transverse incisions ; one from the chin, along the margin of the lower jaw,,to the mastoid 
process ; and the other along the upper border of the clavicle. Connect these by an oblique 
incision made in the course of the Sterno-mastoid muscle, from the mastoid process to the 
sternum; the two flaps of integument having been removed in the direction shown in fig. 149, 
the superficial fascia will be exposed. 

The superficial cervical fascia is exposed on the removal of the integument from 
the side of the neck; it is an extremely thin aponeurotic lamina, which is hardly 
demonstrable as a separate membrane. Beneath it are found the Platysma myoides 
muscle, the external jugular vein, and some superficial branches of the cervical 
plexus of nerves. 

The Platysma Myoides (fig 150) is a broad thin plane of muscular fibres, placed 
immediately beneath the skin on each side of the neck. It arises from the clavicle 
and acromion, and from the fascia covering the upper part of the Pectoral, Deltoid, 
and Trapezius muscles; its fibres proceed obliquely upwards and inwards along 
the side of the neck, to be inserted into the lo wer ja w beneath the external oblique 
line, some passing forwards to the angle of the mouth, and others becoming lost 
in the cellular tissue of the face. The most anterior fibres interlace, in front 
of the jaw, with the fibres of the muscle of the opposite side; those next in order 
become blended with the Depressor labii inferioris and the Depressor anguli oris; 
others are prolonged upon the side of the cheek, and interlace, near the angle of 
the mouth, with the muscles in this situation, and may occasionally he traced to 
the Zygomatic muscles, or to the margin of the Orbicularis palpebrarum. (_ Beneath. 
the Platysma, the external jugular vein may be seen descending from the angle of 
the jaw to the clavicle. It is essential to remember the direction of the fibres f 
of the Platjysma, in connection with the operation of bleeding from this vessel; | 
for if the point of the lancet is introduced in the direction of the muscular fibres, \ 
the orifice made will be filled up by the contraction of the muscle, and blood will i 
not flow; but if the incision is made across the course of the fibres, they will! 
retract, and expose the orifice in the vein, and so facilitate the flow of blood?) 

Relations. By its external surface, with the integument, to which it Is united 
closely below, but more loosely above. By its internal surface, with the 
Pectoralis major, Deltoid, and Trapezius, and with the clavicle. In the neck, 
with the external and anterior jugular veins, the deep cervical fascia, the super¬ 
ficial branches of the cervical plexus, the Stemo-mastoid, Stemo-hyoid, Omo-hyoid, 
and Digastric muscles. In front of the Stemo-mastoid, it covers the sheath 
of the carotid vessels; and behind it, the Scaleni muscles <.and the nerves of the 
brachial plexus, ©n the face, it is in relation with the parotid gland, the facial 
artery and vein, and the Masseter and Buccinator muscles. ;* 

The deep cervical fascia is exposed on the removal of the Platysma myoides. 
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It is a strong fibrous layer, which invests the muscles of the neck, and encloses the 
vessels and nerves. Tt cominences^jis, an extremely thin layer, a t the back part 
of the neck, where it is attached, to the spinous process of the seventh cervical 
v ertebr a, and to the ligamentum nuchte; and, passing forwards to the posterior 
border of the__§t0rno-mastoid muscle, divides into two layeraf one of which passes 
in fr 6 nt, 7 m 3 the other behind that muscle. 'fKese join again at the anterior border 
of the feterno-mastoid; and, being continued forwards to the front of the neck, 
blend with the fascia of the opposite side. The superficial layer of the deep cervical 
fascia (that which passes in front of the Sterno-mastoid), if traced upwards, is 
found to pass ;teross the parotid gland and Massoter muscle, forihmg the. parotid 
and ma sset eri c, fas cia, and is attached to the lower border of the zygoma, and 
more anteriorly to the lower border of the body of the jaw; if tins same layer is 
traced downwards, it is seen to pass to the upper border of the clavicle and sternum, 
being pierced just above the former bone by the external jugular vein. In the 
middle line of the neck, the fascia is thin above, and connected to the hyoid bone; 
but it lascomes thicker below, and divides, just below the thyroid gland, into two 
layers, the more superficial of which is attached to the upper border of the sternum 
and iaterclavicular ligament; the deeper and stronger layer is connected to the 
posterior border of that bora', covering in the Sterno-hyoid and Sterno-thyroid 
muscles. Between these two layers is a, little areolar tissue and fat, and occasion¬ 
ally a small lymphatic gland. The deep layer of the cervical fascia (that which 
lies behind the posterior surface of the Sterno-mastoid) sends numerous pro¬ 
longations, which invest the muscles and vessels of the neck; if traced upwards, 
a process of the fascia, of extreme density, is found passing behind and to the 
inner side of the parotid gland, to be attached to the apex of the styloid process 
and angle of the lower jaw, termed the stylo-maxillary ligament ; if traced down¬ 
wards and outwards, the fascia will be foifhd id enclose the posterior belly of the 
Omo-hyoid muscle, binding it down by a distinct process, which descends to be 
inserted into tlie clavicle and cartilage of the first rib. The deep layer of the 
cervical fascia also assists in forming the sheath which encloses the common carotid 
artery, internal jugular vein, and pneumogastric nerve. There are fibrous septa 
intervening l ad ween each of these parts, which, however, are included together 
in one common investment. More internally, a thin layer is continued across the 
trachea and thyroid gland, beneath the Sterno-thyroid muscles ; and at the root of 
the neck this may bo traced, over the large vessels, to be continuous with the 
fibrous layer of the pericardium. 

The Sterno-mastoid, or Sterno-Cleido-Mastoid (tig. 155) is a large thick muscle, 
which passes obliquely across the side of the neck, being enclosed between the two 
layers of the deep cervical fascia. It is thick and narrow at its central part, but is 
broader and thinner at each extremity. It arises, by two heads, from the sternum 
and clavicle. The sternal portion is a rounded fasciculus, tendinous in front, fleshy 
behind, which arises from the upper and anterior part of the first piece of the 
sternum, and is directed upwards, outwards, andliack wards. The clavicular'portion 
arises from the inner third of the superior border of the clavicle, being composed ot 
fleshy and aponeurotic fibres ; it is directed almost vertically upwards. These two" 
portions are separated from one another, at their origin, by a triangular cellular 
interval; but fjecome gradually blended, below the middle of the neck, into a thick 
rounded muscle, which is inserted) by a strong tendon, into the outer surface of 
the mastoicl process, from its apex to its superior border, and by a thin aponeurosis 
into the raster two-thirds of the superior curved line of the occipital bone. The 
Sterno-mastoid varies much in its extent of attachment to the clavicle : in one case 
the clavicular may be as narrow as the sternal portion : in another, as much as. 
three inches in breadth. When the clavicular origin is broad, it is occasionally 
subdivided into numerpus slips, separated by narrow intervals. More rarely, the 
corresponding margins of the Sterno-mastoid and Trapezius have been found in 
contact. In the application of a ligature to the third part of the subclavian artery, 
it. will be necessary, where the muscles come close together, to divide a portion of 
one or of both. ‘ 
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This muscle divide® the quadrilateral s|mce at the side of the neck into two 
triangles, an anterior and a posterior. The boundaries of the anterior triangle 
are in front, the median line of the neck; above, the lower border of the body of 
the jaw, and an imaginary line drawn from the angle of the jaw to the mastoid 
process; behind, the anterior border of the Sterno-mastoid muscle. The boundaries 
of the posterior triangle are, in front, the posterior border of the Sterno mastoid ; 
telow, the upper border of the clavicle; behind, the anterior margin *of the 
Trapezius.* 


155.:—Muscles of the Neck, and Boundaries of the Triangles. 



The anterior edge of the muscle forms a very prominent ridge beneath the 
skin which it is important to notice, as it forme a guide to the surgeon in making 
the necessaxy incisions for ligature of tho common carotid artery, aixd for 
(csophagotomy. 

Halations. By its superficial surface, with the integument and Platysma, from 
which it is separated by the external jugular vein, the superficial branches of tho 
cervical plexus, and the anterior layer of tho deep cervical fascia. By its deep 
surface, it rests on the sterno-clavicular articulation, the deep layer of the eex'vical 
fascia, the Sterno-hyoid, Sterno-thyroid, Omo-hyoid, the posterior telly of the 
Digastric, Levator anguli scapula?, the Splenius and Sealeui muscles. Below, it 
is in relation with the lower paid of the common carotid artery, internal jugular 
vein, pneumogastric, descendens noni and communicans noui nerves, and with the 
deep lymphatic glands ; with the spinal accessory nerve, which pierces its upper 
third, the cervical plexus, the occipital artery; and part of the parotid gland. 

Serves. The Platysma myoides is supplied by the facial and superficial branches 

* The anatomy of these triangles will be more exactly described with that of the- vessels 
of the neck. 
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of the' cervical plexus;*the sternocleido mastoid by the spinal accessory and deep 
branches of the eervieal plexus. - ^ 

Actions. The Platysma myoides produces a slight wrinkling of the surface of 
the skin of the neck, dux an oblique direction, when the entire, muscle is brought 
into action. Its anterior portion, the thickest part of the muscle, depresses the 
lower jaw; it also serves to draw down the lower lip and angle of the mouth on 
each side, being one of the chief agents in the expression of melancholy. Tho 
Sterno-mastoid muscles, when both are brought into action, serve to depress the 
head upon the neck, and the neck upon the chest. Either muscle, acting singly, 
flexes the head, and (combined with the Splenius) draws it towards the shoulder 
of the same side, and rotates it so as to carry the face towards the opposite 
side. 

Suryical Anatomy. The relations of the sternal and clavicular parts of the Sterno-mastoid 
should be carefully examined, as 1 he surgeon is sometimes required to divide oue or both 
portions of the muscle in wry neck. One variety of this distortion is produced by spasmodic 
contraction .or rigidity of tlio Bterno-mastoid; the head being carried down towards the 
shoulder of the same side, and the face turned to the opposite side, and fixed in that position. 
When nil other remedies for the relief of this disease have failed, subcutaneous division of 
the muscle is resoited to. This is performed by introducing a long narrow bistoury beneath 
it, about half an inch above its origin, and dividing it from behind forwards whilst the 
muscle is put well upon the stretch. There is seldom any difficulty in dividing the 
sternal portion. In dividing the clavicular portion care must be taken to avoid wounding 
the external jugular vein, w hich runs pa rallel with the posterior border of the muscle in this 
situation. ' ~ 

2. Infra-Hyoid Region. (Figs. 155, 156.) 

Depressors of the Os Hyoides and Larynx. 

Sterno Hyoid Tliyro-Hyoid 

Sterno-Thyroid. Omo-Hyoid. 

Divert ion. The muscles in this region may he exposed by removing the deep f. na 
from the front of the neck. In order to see the entire extent of the Omohyoid,; it is 
necessary to divide the Sterno-mastoid at its centre, and turu its ends aside, and to d- tach 
the Trapezius from the clavicle and scapula. This, however, should not be done until the 
Trapezius has been dissocted. 

The Sterno-JIyoid is a thin, narrow, riband-like muscle, which arises from tho 
i;mer extremity of the clavicle, and the upper and posterior part of the first piece 
of the sternum; and, passing upwards and inwards, is inserted, by short tendinous 
fibres, into the lower border of the body of the os hyoides. This muscle is 
separated, below, from its fellow by a considerable interval; but they approach 
one another in the middle of their course, and again diverge as they asce d. It 
often presents, immediately above its origin, h transverse tendinous into section, 
like those in the Rectus abdominis. 

Variations. This muscle sometimes arises from the inner extremity of the clavicle, and 
the posterior sterno-clavieulav ligament; or from the sternum and this liganent; from 
either bone alone, or from all these parts; and occasionally has a fasciculus connected with 
the cartilage of the first rib. 

Relations. By its superficial surface , below with the sternum, the Sternal end 
of the clavicle, and tho Sterno-mastoid; and above, with the Platysma and deep 
cervical fascia. By its deep surface, with the Sterno-thyroid, Crico-thyroid, and 
Tliyro-hyoid muscles, the thyroid gland, the superior thyroid vessels; the crico¬ 
thyroid and thyro-hyoid membranes. 

The Sterno-Thyroid is situated beneath the preceding muscle bfit is shorter 
and wider than it. It arises from the posterior surface of the first* bone of the 
sternum, below the origin of the Stemo-hyoid, and generally from the edge of 
the cartilage of the first rib; and is inserted into the oblique line on the side 
of the ala of the thyroid cartilage. This muscle is in close contact with its 
ifcftow at the lower part of the neck; and is frequently traversed by a transverse 
dr oblique tendinous intersection, like those in the Rectus abdominis. 
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Variations. This muscle is sometimes continuous with the Thyro-hyoid and Inferior con¬ 
strictor of the pharynx; and a lateral prolongation from it sometimes passes as far as the os 
hyoides. 

Relations. By its anterior surface, with the Sterno-hyoid, Omo-hyoid, and 
Sterno-mastoid, By its posterior surface., from below upwards, with the trachea, 
vena innominata, common carotid (and on the right side the arteria innominata), 
the thyroid gland and itn vessels, and the lower part of the larynx. The middle 
thyroid vein lies along its inner border, a relation which it is important to remem¬ 
ber in the operation of tracheotomy. 

The Thyro-IIyoid is a small quadrilateral muscle appearing like a continuation 
of the Stomo-thyroid. It arises from the oblique line on the side of the thyroid 
cartilage, and passes vertically upwards to be inserted into the lower border of the 
body and greater cornu of the hyoid bone. 


156.— Muscles of the Neck. Anterior View. 



By its external surface, with the Sterno-hyoid and Omo-hyoid 


Relations. 

muscles. £ By its internal surface, with the thyroid cartilage, the thyro-liyoid mem¬ 
brane, and superior laryngeal vessels and nerve. 

The O'yio-Hyoid passes across the side of the neck, from the scapula to the hyoid 
consists of two fleshy bellies, united by a Central tendon. It arises 
pper border of the scapula, and occasionally from the transverse liga- 
crosses the "suprascapular notch j its extent of attachment to the 
ing from a few lines to an inch. Prom this origin, the posterior belly 
forms a flat,- narrow fasciculus, which inclines forwards across the lower part of the 
neck, behind the Btemo-mastoid muscle, where it becomes tendinous; it then changes 
its direction, forming an obtuse angle, and the anterior belly ascends almost vertically 
upwards, close to the outer border of the Sterno-hyoid, to be inserted into the lower 
border of the body of the os hyoides, just external to the insertion of the Sterno¬ 
hyoid. The tendon of this muscle, which varies much in its length and form in 


b9ne. It 
from the 
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different subjects, is held in its* position by a process of the deep cervical fascia, 
which includes it in a sheath, and is prolonged down to be attached to the cartilage 
of the first rib. It is by this means that the angular form of the muscle is maintained. 

This muscle subdivides each of the two large triangles at the side of the neck 
into two smaller triangles: the two posterior ones being the posterior superior or , 
occipital, and the posterior inferior or subclavian ; the two anterior, the anterior 
superior or superior carotid, and the anterior inferior or inferior carotid triangle. 

Relations. By its superficial surface, with the Trapezius,'^Subclavius, the clavicle, 
[the Stemo-mastoid, deep cervical fascia, Platysina, and integument. By its deep 
surface, with the Scaleni, phrenic nerve, brachial plexus, sheath of the common 
parotid artery, and internal jugular vein, the descendons noni norve, Sterno-thyroid 
nnd Thyro-hyoid muscles. 

Nerves. The Thyro hyoid is supplied hy the hypoglossal; the other muscles 
of this group hy branches from the loop of communication between the descendens 
and comnmnicans noni. 

Actions. These musclfes depress the larynx and hyoid bone, after they have lxjen 
drawn up with the pharynx in the act of deglutition. The Omo-hyoid muscles 
not only depress the hyoid hone, hut curry it backwards, and to ono or the other 
side. They are also tensors of tho cervical fascia. The Thyro-hyoid may act as 
an elevator of the tliyrpid cartilage, when the hyoid hone ascends, drawing upwards 
tho thyroid cartilage behind the os hyoides.* 

3. SuriiA Hyoid Region. (Figs. 155, 156.) 

Elevators of the Os Hyoides—Depressors of the Lower Jaw. 

Digastric. Mylo-IIvoid. .■/ 

Stylo-Hyoid. Genio-Hyoid. 

Dissection. To dissect these muscles, a block should be placed beneath the back of the 
neck, and the head drawn backwards, and retained in that position. On the removal of 
the deep fascia, the muscles are at once exposed. 

f - " The Digastric consists of two fleshy bellies united by an intermediate rounded 
tendon. It is a small muscle, situated below the side of the body of the lower 
jaw, and extending, in a curved form, from the side of the head to the symphysis 
of the jaw. The posterior bell)/, longer than the anterior, arises from the digastric 
gyoove on the inner side of the mastoid process of the temporal bone, and passes 
downwards, forwards, and inwards. The anterior belly, being reflected upwards 
and forwards, is inserted into a depression on the inner side of the lower Jborder 
of the jaw, close to the symphysis. The tendon of the ,muscle perforates the Stylo¬ 
hyoid, and is held in connection with the side of the body of the hyoid bone by an 
aponeurotic loop, lined by a synovial membrane. A broad aponeurotic layer is 
given- off from the tendon of the Digastric on each side, which is attached to the 
body and great cornu of the hyoid bone : this is termed the supra hyoid, aponeurosis. 

It forms a strong layer of fascia between the anterior portion of the two muscles, 
and a firm investment for the other muscles of tine supra-hyoid region which lie 
deeper. 

Tfye Digastric muscle divides the anterior superior triangld of the neck into two 
smaller triangles; the upper, or submaxillary, being bounded, above, by the lower , 
jkw and mastoid process; below, by the two bellies of the Digastric muscle: the 
lower, or superior carotid triangle, being bounded, above, by the posterior belly of 
the Digastric; behind, by the Stemo-mastoid ; below, by the Omo-hyoid: 

Relations. By its superficial surface, with the Platysma, Stemo- and Traehelo* 

; * It is this action of the Thyro-hyoid muscle which, as Dr. Buchanan has pointed out, 

1 CAttaea or permits the folding back of the epiglottis over the upper orifice of the larynx.’ 
jlnat, md Rhys. 2 nd aeries, No. III. p. 255 . 
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mastoid, part of tlie Stylo-hyoid muscle, and the "parotid and submaxillary glands. 
By its deep surface, the anterior belly lies on the Mylo-hyoid ; the posterior belly 
on the Stylo-glossus, Stylo-pharyngeus, iand Hyo-glossus muscles, the external 
carotid artery and its lingual and facial branches, the internal carotid artery, 
internal jugular vein, and hypoglossal nerve. 

The Stylo-ITyoid is a small, slender muscle, lying in front of, and above, the 
posterior belly of the Digastric. It arises from the middle of the outer surface of 
the styloid process; and, passing downwards and forwards, is inserted into the body 
of the hyoid bone, just at its junction with the greater cornu, and immediately 
above the Omo hyoid. This muscle is perforated, near its insertion, by the tendon 
of the Digastric. 

Jlelations. The same as the posterior belly of the Digastric. 

The Digastric and Stylo-hyoid should be removed, in order to expose the next 
muscle. 

The Mylo-IIyokl is a flat triangular muscle, situated immediately beneath the 
anterior belly of the Digastric, and forming, with its fellow of the opposite side, a 
muscular floor for the cavity of the mouth. It arises from the whole length of 
the mylo-hyoid ridge, from the symphysis in front to the last molar tooth behind. 
The posterior fibres pass obliquely forwards, to lie inserted into the body of the 
os hyoides. The middle and anterior fibres are inserted into a median fibrous 
rapin'', where they join at an angle with the fibres of the opposite muscle. This 
median raping is sometimes wanting; the muscular fibres of the two sides are then 
directly continuous with one another. 

Relations. By its cutaneous surface., with tliePlatysma, the anterior belly of the 
Digastric, the supra-hyoid fascia, the suhmaxillary gland, and submental vessels. 
By its deep or superior surface., with the Genio hyoid, part of the Hvo-glossus, 
and Stylo-glossus muscles, the hypo-glossal and gustatory nerves, the sublingual 
gland, and the buccal mucous membrane. Wharton’s duct curves round its 
posterior border in its passage to the mouth. 

Dissection. The Mylo-hyoid should now lie removed, in order to expose the muscles 
which lie beneath; this is effected by detaching it from its attachments to the hyoid hone 
and jaw, and separating it by a vertical incision from its fellow of the opposite side. 

The Genio-Hyoid is a narrow, slender muscle, situated immediately beneath* 
the inner Ixirder of the preceding. It arises from the i nferior genial tub e rcle on 
the inner side of the symphysis of the jaw, and passes downwards and backwards, 
to be inserted into the anterior surface of the body of the os hyoides. This muscle 
lies in close contact with its fellow of the opposite side, and increases slightly in 
breadth as it descends. 

Relations. It is covered by the mylo-hyoid, and lies on the Gcnio-hyo-glossus. 

Nerves. The Digastric is supplied, its anterior belly, by the mylo-hyoid branch 
of the inferior dental ; its posterior belly, by the facial; the Stylo hyoid, by the 
facial; the Mylo-hyoid, by the mylo-hyoid branch of the inferior dental; the Genio¬ 
hyoid, bjfc-the hypoglossal. 

Actions. This group of muscles performs two very important actions. They 
raise the hyoid bone, and with it the base of the tongue, during the act of deglu¬ 
tition; or, when the hyoid bone is fixed by its depressors^ and those of the larynx 
they depress the lower jaw. During the firpt act of deglutition, when the mass 
is being driven from tlie mouth into the pharynx, the hyoid hone, and with it the 
tongue, is carried upwards and forwards by the anterior belly of the Digastric, 
the Mylo-hyoid, and Genio-hyoid muscles. In the second act, when the inass is 
passing through tile pharynx, the direct elevation of the hyoid bone takes place by 
the combined action of all the muscles ; and after the food has passed, the hyoid 
hone is carried upwards and backwards by the posterior belly of the Digastric and 

* This refers to the depth of the muscles from the skin in dissecting. > In the ereeftposition 
of the body gach of these muscles lies above the preceding. , 

• Q 2 
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Stylo-byoid muscles, which assist in preventing the return of the morsel into the 
mouth. 

4. LinguAl Reg ion. 

Genio-Hyo-Glossus. Lingualis. 

Hyo-Glossus. Stylo-Glossus. 

Palato-Glossus. 

Dissection. After completing the dissection of the preceding muscles, saw through the 
lower jaw just external to the symphysis. Then draw the tongue forwards, and attach it, by 
a stitch, to the nose ; and its muscles, which are thus put on the stretch, may he examined. 

The Genio-Hyo-Glossus has received its name from its triple attachment to 
the jaw, hyoid bone, and tongue; it is a thin, Hat, triangular muscle, placed ver¬ 
tically on either side of the middle lino, its apex corresponding with its point of 
attachment to the lower jaw, its base with its insertion into the tongue and liyoid 
bone. It arises by a short tendon from the superior genial tubercle on- the inner 
side of the symphysis of the jaw, immediately above the Genio-hyoid; from this 
point, the muscle spreads out in a fan-like form, the inferior Hbres passing down¬ 
wards, to l>e inserted into the tipper part of the body of the hyoid bone, a few 
tieing continued into the side of the pharynx; the middle fibres passing backwards, 
and the superior ones upwards and forwards, to be attached to the whole length of 
the under surface of the tongue, from the base to the apex. 


157.— Muscles of the Tongue. Tie ft Side. 



Relations. By its internal surface, it is in contact with its fellow of the opposite 
side, from which it is separated, at the back part of the tongue, by the fibrous 
septum, which extends through the middle of the organ. By its external surface, 
with the Lingualis, Hyo-glossus, and Stylo-glossus, the lingual artery and hype- 
glossal nerve, the gustatory nerve, and sublingual gland. By its .upper btyder, 
with' the mucous membrane of the floor of the mouth (frsenum linguae). By its 
lower border, with the Genio-hyoid. 

The ffyo-Glossus is a thin, flat, quadrilateral muscle, which arises from the side 
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of the body, the lesser cornu, and whole length of the greater cornu of the hyoid 
•bone, and passing almost vertically upwards, is inserted into the side of the tongue, 
between the Stylo-glossus and Lingualis. Those fibres of this muscle which arise 
from the body, are directed upwards and backwards, overlapping those from the 
greater cornu, which are directed obliquely forwards. Those from the lesser cornu 
extend forwards and outwards along the side of the tongue, under cover of the 
portion arising from the body. 

The difference in the direction of the fibres of this muscle, and their separate 
origin from different parts of the hyoid bone, led Albinus and other anatomists 
to describe it as three muscles, under the names of the Basio-glossus, the Kerato- 
glossus, and the Chondro-glossus. 

Relations. By its external surface, with tho Digastric, the Stylo-hyoid, Stylo¬ 
glossus, and Mylo-hyoid muscles, the gustatory and hypoglossal nerves, Wharton’s 
duct, and the sublingual gland. By its deep surface, with the Genio hyo-glossus, 
Lingualis, ■ and Middle constrictor, tho lingual vessels, *tuid the glosso-plmryngeal 
nerve. 

The greater part of the muscular substance of the tongue is formed by its in¬ 
trinsic muscle, the lingualis, inferio r, superficial, t™»»«v o r no t an d verticil The 

158.—A Longitudinal Section of the Tongue near the Middle Line, to show the Superficial 
Lingualis and tho Intrinsic Vortical Fibres. 



inferior lingualis (figs. 157, 158) is a longitudinal band of muscular fibres, situated on 
the under surface of the tongue, lying in the interval between tho Hyo-glossus and 
the Genio-hyo-glossus, and extending from the base to the aj>ex of the organ. 
Posteriorly, some of its fibres are lost in tho base of the tongue, and others are 

159.—A Transverse Section of the Tongue, showing the various Intrinsic and Extrinsic 
Muscles in tlieir relativo positions. The Intrinsic Vertical Fibres and the Kaniue 
Artery are removed on one side, and shown on the other. 



occasionally attached to the hyoid bone. It blends with the fibres of the Stylo¬ 
glossus, in front of the Hyo-glossus, and is continued forwards as far as the apex 
of tlie tongne. It is in relation, by its under surface, with the ranine artery. The 
superficial lingualis (fig. 158) consists of fibres running more or less lohgitudih&lly 
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along the back of the tongue beneath the mucous membrane, and blending with the 
deeper fibres. At the sides of the tongue these fibres are crossed by those of the 
palato- and hyo-glossus. Between these two are found transverse fibres (fig. 159) 
which arise from the median septum, and blend with the fibres of the palato¬ 
glossus and other muscles, as well as a large number of vertical fibres. The 
vertical fibres are arranged somewhat parallel with those of the genio-hyo-glossus, 
with which many of those near the middle line are continuous; they extend from 
the upper to the lower surface of the tongue, decussating with the fibres of the 
other muscles, and especially with the transverse. The interstices of the muscular 
fibres are filled with a large quantity of fat and glandular tissue. 

A very distinct fibrous septum exists between the two halves of idle tongue, so 
that the anastomoses between the two lingual arteries are not very free, a fact 
often illustrated by injecting one half of the tongue with coloured size, while the 
other is left uninjected, or is injected of a different colour. 

The Stylo-Glosxus, the^shortest and smallest of the three styloid muscles, arises 
from the anterior and outer side of the styloid process, near its centre, and from 
the stylo-maxillary ligament, to which its fibres, in most cases, are attached by a 
thin ajroneurosis. Passing downwards and forwards, so as to become nearly hori¬ 
zontal in its direction, it divides upon the side of the tongue into two portions: 
one longitudinal, which is inseited along the side of the tongue, "blending with 
the fibres of tho Lingualis in front of the Hyo-glossus; tho other oblique, which 
overlaps the Hyo-glossus muscle, and decussates with its fibres. 

JxeJationx. By its external surface, from above downwards, with the parotid 
gland, the Internal pterygoid muscle, the sublingual gland, the gustatory nerve, 
and the mucous membrane of the mouth. By its internal surface, with the tonsil, 
the Superior constrictor, and the Hyo-glossus muscle. 

The l'alato-Glossus or Constrictor Isthmi Faucium, although it is one of the 
muscles of tho tongue, serving to draw its base upwards during the iict of deglu¬ 
tition, is more nearly associated with the soft palate, both in its situation and 
function; it will, consequently, bo described with that group of muscles. 

Femes. The Palato-glossus is supplied by the palatine branches of Meckel’s 
ganglion ; the Lingualis, according to some authors, by the chorda tympani; the 
remaining muscles of this group, by the hypoglossal. 

Actions. The movements of the tongue, although numerous and complicated, 
may be understood by carefully considering the direction of the fibres of its 
muscles. The Genio-hyo-ylossi, by means of their posterior and inferior fibres, 
draw upwards the hyoid bone, bringing it and the base of the tongue forwards, so 
. as to protrude the apex from the mouth, Tho anterior fibres will draw the 
tongue bitek into the mouth. The whole length of these two muscles acting along 
the middle line of the tongue will draw it downwards, so as to make it concave 
from side to side, forming a channel along which fluids may pass “towards the 
pharynx, as in sucking. The Ilyo-ylossi muscles tfraw down the sides of the 
tongue, so as to render it convex from side to side. The Litujuales, superficial and 
inferior, by drawing downwards the contra and apex of the tongue, render it 
convex from lx?foiv. backwards. The Palato-glossi draw the base of- the tonguo 
upwards, and the Stylo-glosai upwards and backwards. 

5. Pharyngeal Region. 

Constrictor Inferior. Constrictor Superior. 

Constrictor Medina. Stylo-Pharyngeus. 

Palato-Pharyngeus. (See next Section.) 

Dissection (fig. 160). In order to examine the muscles of the pharynx, out through the 
trachea and oesophagus just abovo the sternum, and draw them upwards by dividing the 
lobeaxareolar tissue connecting the pharynx with the front of the vertebral column. The 
bring drawn well forwards, apply the edge of the saw immediately behind- the. styloid 
processes, and saw the base cJf the skull through from below upwards. The pharynx 
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and mouth, should then be stuffed with tow, in order to distend its cavity and render the 
muscles tense and easier of dissection. 

The Inferior Constrictor, the moat superficial and thickest of the three con¬ 
strictors, ' arises f rom the s ide of the cricoid and thvmid earihn»!pajr To the 

cricoid cartilage it is attached 
160.—Muscles of the Pharynx. External View. in the interval between the 
* ^ crieo-thyroid muscle, in front, 

To the tljyroid. cartilage it 
V is attached to the ^>]diqnq 

\ ala, t he cartilaginous surface 

I an^l to the 

intm.-ior- 4 h^^n i‘e horizontal. 




iifcsyl 


t of the (psophagus ; the rest as¬ 
cend, increasing in obliquity, 
and overlap the Middle con¬ 
strictor. T he superior laryn ¬ 
geal nerve and artery paSS.»W ir 

infeBbr^or recu rrent larvnsrc al. 
bunco fTT The Tower border of 
this muscle, previous to their 
entering the larynx. 

Relations. It is covered by a dense cellular membrane which surrounds the 
entire pharynx. Behind, it is in relation with the vertebral column and tins 
Longus colli muscle; latcrfdli/, with tlve thyroid gland, the common carotid 
artery, and the Sterno-thyroid muscle; by its internal surface, with the Middle 
constrictor, the Stylo-phuryngeus, Palato-pharyngeus, the pharyngeal aponeurosis, 
and the mucous membrane of tho pharynx. 

The Middh Co nstrictor is a liattened, fan-shaped muscle, smaller than the pre¬ 
ceding, and situated on a plane anterior to it. It nriya fr.im.ilu; whole leng th of 
the greater co rnu of the hyoid bpne. from the lesser from. the styloT 

hvoid ligament. The fibres diverge from their origin : the lower ones descending 
beneath the Inferior constrictor, the middle fibres passing transversely, and the 
upper fibres ascending and overlapping the Superior constrictor. The muscle is 
inserted into the posteri or med ian fibrous raphe, blending in the middle line with 
that oftTie opposite sifler" ~ 

Relations. This muscle is se parated from t he Superior c onstrictor hy„.th q glosso ¬ 
ph aryngeal nerve and the Stylo-pharyngeus muscle ; and^jfr^ Ah j g J^ n f wi > w. -eon- 
strietor, by the superior laryngeal ner ve. Behind, it lies on tho vertebral column, 
the Longus 'coIIif aTnl'The Rectus anticus major. On each side it is in relation 
with the carotid vessels, the pharyngeal plexus, and some lymphatic glands. Near 
its origin, it is covered by the Hyo-glossus, from which it is separated by the 
lingual vessels. It lies upon the Superior constrictor, tho Stylo-pharyngeus, the 
Palato-pharyngeus, the pharyngeal aponeurosis, and the mucous membrane. 

The Superior Constricto r is a quadrilateral muscle, thinner and paler th«tt the 
other constrictors, and situated at the upper part of the pharynx. It arises from 
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tho lower third of the margin of the iriteriial pterygoid plate and its hamular 
process, from the contiguous portion of the palate bone and the reflected tendon of 
the Tensor palati muscle, from the pterygo-maxillary ligament, from the alveolar 
process above the posterior extremity of the mylo-hyoid ridge, and by a few fibres 
from tho side of the tongue in connection with the Genio-hyo glossus. From these 
points, the fibres curve backwards, to be inserted into the median raph6, being 
a,Iso prolonged by means of a fibrous aponeurosis to the pharyngeal spine on the 
basilar process of the occipital bone. The superior fibres arch beneath the Levator 
palati and the Eustachian tube, the interval between the upper border of the 
muscle and the basilar process being deficient in muscular fibres, and closed by 
fibrous membrane. This interval is known as the sinus of Morgagni. 

./il lations. By its outer surface, with the vertebral column, tho carotid vessels, 
the internal jugular vein, the three divisions of the eighth nerve and the ninth 
nerve, the Middle constrictor which overlaps it, and the Stylo-pharyngeus. It 
covers the Palalo-pharyngeus and the tonsil, and is lined by tho pharyngeal 
aponeurosis and by mucous membrane. 

The Stylo-pharyngeus is a long, slender muscle, round above, broad and thin 
below. It arises from the inner side of the base of the styloid process, passes 
downwards along the side of the pharynx between the Superior and Middle con¬ 
strictors, and spreads out beneath the mucous membrane, where some of its fibres 
are lost in the Constrictor muscles, and others, joining with the Palato-pharyngeus, 
are inserted into the posterior border of the thyroid cartilage. The glosso-pharyngeal 
nerve runs on the outer side of this muscle, and crosses over it in passing forward 
to the tongue. A portion of tho Stylo-pharyngeus separated from the rest of the 
muscle by the Glosso-pharyngeal nerve, and arising above from the base of the skull 
(spine of the sphenoid or petrous portion of the temporal) is sometimes found and 
r eceives tho name of Cephalo-pharyngeus. 

Relations. Externally, with the Stylo-glossus muscle, the external carotid artery, 
the par otid gland, and the Middle constrictor. Internally, with the internal carotid, 
the internal jugular vein, the Superior constrictor, Palato-pharyngeus and mucous 
membrane. 

Nerves. The Constrictors are supplied by branches from the pharyngeal 
plexus, the Stylo-pharyngeus by the glosso-pharyngeal nerve, and the Inferior con¬ 
strictor 1 by an additional branch from the external laryngeal nerve, and by the 
recurrent laryngeal. 

Actions. When deglutition is about to be performed, the pharynx is drawn 
upwards and dilated in different directions, to receive the morsel propelled into it 
from the mouth. The Stylo-pharyngei, which are much farther removed from 
one another at their origin than at their insertion, draw the sides of the pharynx 
upwards and outwards, its breadth in the antero-posterior direction being increased 
by the larynx and tongue being carried forwards in their ascent. As soon as the 
morsel is received in the pharynx, the Elevator muscles relax, the bag descends, 
and the Constrictors contract upon the morsel, and convey it gradually downwards 
into tho cesophagus. Besides its action in deglutition, the pharynx also exerts an 
important influence in the modulation of the voice, especially in the production of 
the higher tones. 

6 . Palatal Kegion. 

Levator Palati. Azygos Uvulae. 

Tensor Palati. Palato-Glossus. 

Palato-Pharyngeus. 

Dissect ion (fig. 161). Lay open the pharynx from behind, by a vertical incision extending 
from its upper to its lower part, and partially divide the occipital attachment by a transverse 
incision on each side of the vertical one; the posterior surlace of the soft palate is then 
exposed. Having fixed the uvula so as to make it tense, the mucous membrane and glands 
should he carefully removed from the posterior surface of the soft palate, and the muscles of 
this part are at once exposed. 

/. The Levator Palati is a long, thick, rounded muscle, placed on the outer side 
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of the posterior nares. It arises from the ’under surface of the apex of tho petrous 
portion of the temporal bone, and from the adjoining cartilaginous portion of the 
Eustachian tub%; after passing into the phai-ynx, above the upper concave margin 
of the Superior constrictor, it descends obliquely downwards and inwards, its 
fibres spreading out in the posterior surface of the soft palate as far as the middle 
line, where they blend with those of the opposite side. 

161.—Muscles of the Soft Palate. The Pharynx being laid open from behind. 

K I 


\ 



-Relations. Externally, with the Tensor palati and Superior constrictor. Inter¬ 
nally, with the mucous membrane of the pharynx. Posteriorly, with the mucous 
lining of the soft palate. This muscle must be removed and tho pterygoid 
attachment of the Superior constrictor dissected away, in order to expose the next 
muscle. 

The Circumjleocus or Tensor Palati is a broad, thin, riband-like muscle, placed 
on.the outer side of the preceding, and consisting of a vortical and a horizontal 
portion. The vertical portion arises by a broad, thin, and flat lamella from the 
scaphoid fossa at the base of the internal pterygoid plate; from the spine of the 
sphenoid; the vaginal process of tho temporal bone and the anterior aspect of 
the cartilaginous portion of the Eustachian tube : descending vertically between 
the internal pterygoid plate and the inner surface of the Internal pterygoid muscle, 
it terminates in a tendon, which winds round the hamular process, being retained 
in this situation by some of the fibres of origin of the Internal pterygoid muscle, 
and lubricated by a bursa. The tendon or horizontal portion then passes horizontally 
inwards, and expands into a broad aponeurosis on the anterior surface of the soft 
palate, which unites in the median line with the aponeurosis of the opposite 
muscle, the fibres being attached in front to the transverse ridge on the horizontal 
portion of the palate bone. • _ 
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Relations. Externally, with the Internal pterygoid. Internally, with the Levator 
palati, from which it is separated by the Superior constrictor, and with the internal 
pterygoid plate. In the soft palate, its aponeurotic expansion is anterior to that 
of the Levator palati, being covered by mucous membrane. 

The Azygos Uvulae is not a single muscle, as would be inferred from its name, but a 
pair of narrow cylindrical fleshy fasciculi, placed side by side in the median line of the 
soft palate. Each muscle arises from the posterior nasal spine of the palate bone, 
and from the contiguoiifc tendinous aponeurosis of the soft palate, and descends to 
be inserted into the uvula. 

Relations. Anteriorly, with the tendinous expansion of the Levatores palati; 
behind, with the mucous membrane. 

The two next muscles are exposed bv removing the mucous membrane from the pillars of 
the soft palate throughout nearly their whole extent. 


The Palato-Olossus ^Constrictor Isthmi Faucium ) is a small fleshy fasciculus 
narrower in the middle than at either extremity, forming, with the mucous mem¬ 
brane covering its surface, the anterior pillar of the soft palate. It arises from the 
anterior surface of the soft palate on each side of the uvula, and passing downwards, 
forwards, and outwards in front of the tonsil, is inserted into the side and dorsum 
of the tongue, where it Wends with the fibres of the Stylo-glossus musele. In the 
soft palate, the fibres of this muscle are continuous with those of the muscle of the 
opposite side. 

The Palato-Pharyngeus is a long, fleshy fasciculus, narrower in the middle than 
at either extremity, forming, with the mneous membrane covering its surface, 
the posterior pillar of the soft palate. It is separated from tire preceding by an 
angular interval, in which the tonsil is lodged. It arises from the soft palate by 
an expanded fasciculus, which is divided into two parts by the Levator palati. 
The anterior fasciculus, the thicker, lies in the soft palate between the Levator 
and Tensor, and joins in the middle line the corresponding part of the opposite 
muscle; the posterior fasciculus lies in contact with the mucous membrane, and 
also joins, with the corresponding muscle in the middle line. Passing outwards 
and downwards behind the tonsil, the Palato-phaay ngcus joins the Stylo-pharyn- 
geus, and is inserted with that musele into the {>osterior border of the thyroid 
cartilage, some of its fibres being lost on the side of the pharynx, and others 
passing across the middle line posteriorly, to decussate with the muscle of the 
opposite side. Connected with the Palato-pharyngens, there is found sometimes a 
slip arising above from the Eustachian tube and called the Salpingo-pharyngeus. 

Relations. In the soft palate, its anterior and posterior surfaces are covered by 
mftcous membrane, from which it is separated by a layer of palatine glands. By 
its superior border, it is in relation with the Lpvator palati. Where it forms the 
posterior pillar of the fauces, it is covered by mucous membrane, excepting on its 
outer surface. In the pharynx it lies between the mucous membrane and the 
Constrictor muscles. 

Nerves .—The Tensor palati is supplied by a branch from the Otic ganglion ; the 
Levator palati, Azygos uvuhe, and other muscles, by the descending palatine 
branches from Meckel’s ganglion. These nerves are derived primarily from the 
facial. 


Actions. During the first act of deglutition, the morsel of food is driven back 
into the fauces by the pressure of the tongue against tho hard palate; the base of 
the tongue being, at the same time, retracted, and the larynx raised with tho 
pharynx, and carried forwar ds under it. During the second stage, the epiglottis 
is pressed over the superior aperture of the larynx, and the morsel glides past it; 
then the Falato-glossi muscles, the constrictors of the fauces, contract behind the 


food; the soft palate is slightly raised by the Levator palati, and made tense by 
Tensor palati; and the Palato-pharyngei contract, and come nearly together, 
ttornvul* filling up the slight interval between them. By these means the food 
ia'^revented passing into the upper part of the pharynx or the posterior nares; 



ANTERIOR VERTEBRAL REGION. 


235 


at the same time, the latter muscles form an inclined plane, directed obliquely 
downwards and backwards, along which the morsel descends into the lower part of 
the pharynx. 

Surgical Anatomy. The muscles of the soft palate should he carefully dissected, the re¬ 
lations they hear to the surrounding parts especially examined, and their action attentively 
studied upon the dead subject, as the surgeon is required to divide one or more of these 
muscles in the operation of staphyloraphy. Sir W. Fergussou has shown, that in the congenital 
deficiency, called deft palate, the edges of the fissure are forcibly separated by the action of 
the Levatores palati and Palato-pharyngei muscles, producing very considerable impediment 
to the healing process after the performance of the operation for uniting their margins by 
adhesion: he has, consequently, recommended the division of these muscles os one of the 
most important stops in the operation. This he effects by an incision made with a curved 
knife introduced behind the flap. The incision is to l)o half-way between the hamular 
process and Eustachian tube, and perpendicular to a line drawn between them. This incision 
perfectly accomplishes the division of the Levator palati. The Palato-pharyngeus may bo 
divided by cutting across the posterior pillar of the soft palato, just below the tonsil, with a 
pair of blunt-pointed curved scissors; and the anterior pillar may be divided also. To divide 
the Levator palati, the plan recommended by Mr. Pollock is to be greatly preferred. The 
ilap being put upon the stretch, a double-edged knife is passed through the soft palate, 
just on the inuer side of the hamular process, and above the line of the Levator palstti. 
The handlo being now alternately raised and depressed, a sweeping cut is made along the 
posterior surface of the soft palate, and the knife withdrawn, leaving only a small opening 
in the mucous membrane on the anterior surface. If this operation is performed 011 the 
dead body, and the parts afterwards dissected, the Levator palati will be found completely 
divided. 


7. VEBTEBKAL REGION (ANTERIOR). 

Rectus Capitis Anticns Major. Rectus Lateralis. 

Rectus Capitis Anticus Minor. Lougus Colli. 

The Rectus Capitis Anticus Major (fig. 162), broad and thick above, narrow 
below, appears like a continuation upwards of the Spaleuus anticus. It arises by 
four tendinous slips from the anterior tubercles of the transverse processes of the 
third, fourth, fifth, and sixth cervical vertebrae, and ascends, converging towards 
its fellow of the opposite side, to be inserted into the basilar process of the occi¬ 
pital bone. 

Relations. By its anterior surface,, with ihe pharynx, the sympathetic nerve, and 
the sheath enclosing the carotid artery, internal jugular vein, and pneumogastrie 
nerve. By its posterior surface, with the Longus colli, the Rectus anticus minor, 
and the upper cervical vertebral. 

The Rectus Capitis Anticus Minor is a short flat muscle, situated immediately 
behind the upper part of the preceding. It arises from tho anterior surface of tfce 
lateral mass of the atlas, and from the root of its transverse process, and passing 
obliquely upwards and inwards, is inserted into the basilar process immediately 
behind the preceding muscle. 

Relations. By its anterior surface, with the Rectus anticns major. By its poste¬ 
rior surface , with the front of tho occipito-atlantal articulation. Externally, with 
the superior cervical ganglion of the sympathetic. 

The Rectus Lateralis is a short flat muscle, which arises from the upper surface 
of the transverse process of the atlas, and is inserted into the under surface of tho 
jugular process of the occipital bone. 

Relations. By its anterior surface, with the internal jugular vein. By its posterior 
surface, with tho vertebral artery. On its outer side lies the occipital artery. 

The Longus C olli is a long fiat muscle, situated on the anterior' surface of the 
spine, between the atlas and the third dorsal vertebra. It is broad in the middle, 
narrow and pointed at each extremity, and consists of three portions, a superior 
oblique, an inferior oblique, and a vertical portion. The superior oblique portion 
arises from the anterior tubercles of the transverse processes of the third, fourth, 
and fifth cervical vertebrae; and, ascending obliquely inwards, is inserted fey a 
narrow tendon into the tubercle on the anterior arch of the at^ks. The inferior 
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oblique, portion, the smallest part of the muscle, arises from the bodies of the first 
two or three dorsal vertebra; and ascending obliquely outwards, is inserted into 
the transverse processes of the fifth and sixth cervical vertebra.. _ , 

Hie vertical portion lies directly on the front of the spine, and is extended 
between the bodies of the lower three cervical and the upper three dorsal vertebrae 
below, and the bodies of the second, third, and fourth cervical vertebra above. 


163.—Th'e Pra-Vertebral Muscles. 



llclatiouK. By its anterior surface, with the pharynx, the oesophagus, sympathetic 
nerve, the sheath of the great vessels of the neck, the inferior thyroid artery, and 
recurrent laryngeal nerve. By its posterior surface, with the cervical and dorsal 
portions of the spine. Its inner border is separated from the opposite muscle by a 
considerable interval below ; but they approach each other above. 


8. Vertehhal Region (Lateral). 

Scalenus Anticus. Scalenus Medius. 

Scalenus Posticus. 

The Scal enus Anticus is a conical-shaped muscle, situated deeply at the side of 
the neck, behind the Hterno-mastoid. It arises by a narrow, flat tendon from the 
to frmOf on the in ner border and ^ ipper surface of the first rib; and, ascending 
almost vertically, is inserted into the anterior "tubercles of the transverse pm *eahes 
the third, fomgfrh, fifth, and sixth cervical vertebraT The lower part of this 
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muscle separates the subclavian, artery and vein : the latter being in front, and 
the former, with, the brachial plexus, behind. 

Halations. In front , with the clavicle, the Subclavius, Sterno-mastoid, and 
Omo-hyoid muscles, the Transversalis colli, and ascending cervical arteries, the 
subclavian vein, and the phrenic nerve. By its posterior surface, with the pleura, 
the subclavian arteiy, and brachial plexus of nerves. It is separated from the 
Longus collunn thfi inner..auh x_by the vertebra l artery. 

The Scalenus Medius, thp largest and longest of the three Scaleni, arises, by 
abroad origin, from the upjjer surface o f th e first rib, behind the groove fo r the 
subclavian a rtery, a a .fan.ba^~'nal tlml-Xuburcl e : and, ascending along the side of 
tlie vertebral column, is inserted, by separate tendinous slips, into the posterior 
tuberclesjof the tranaxma e-processes of t he lower six cervica l voiteb^ e- It is 
separated from the Scalenus anticus by tlie tsubclavian artery below, and the 
cervical uerves above. The posterior thoracic, or nerve of Bell, is formed in the sub¬ 
stance of the Scalenus medius and emerges from it. 

Relations. By its anterior surface, with the Sterno-mastoid ; it is crossed by the 
clavicle, the Omo-hyoid muscle, and subclavian artery. To its outer side is tlie 
Levator anguli scapula, and the Scalenus posticus muscle. 

The Scalenus Posticus, the smallest of the three Scaleni, arises by a thin tendon 
from the outer- s urface o f the secondarily behind the attachment of the Serratus 
magnus, ahllpenTarging asTrascends, is inserted by two or three separate tendons, 
into the posterior tube i-cles o f the transve rse processes of the lower two or three 
cervical vertebrae, This is the most deeply placed of the 11 1 ree~ Si -a 1 Jni7"an tT" i s 
occasional 1 y blended with the Scalenus medius. 

Nerves. The Rectus capitis anticus major and minor and'Ptlie Rectus lateralis 
are supplied by the suboeeipital and deep branches of the cervical plexus; the 
Longus colli and Scaleni, by branches from the lower cervical nerves. 

Actions. The Rectus anticus major and minor are the dii-eet antagonists of the 
muscles at the back of the neck, serving to restore the head to its natural position 
after it lias been drawn backwards. These muscles also se rve to Hex- tin- and, 

from their obliquity, r otate it. ro ils to turn the face to one or.fke other side. The 
Longus colli will flex and slightly rotate tlie cervical portion of the spine. The 
Scaleni muscles, taking their fixed point from below, bend the spinal column 
to one or the other side. If tlie muscles of both sides act, lateral movement 
is prevented, but tlie spine is slightly flexed. When they take their fixed point 
from above, they elevate the first and second ribs, and are, therefore, inspiratory 
muscles. 

MUSCLES AND FASCL 3 S OF THE TRUNK. 

The muscles of the Trunk may be arranged in four groups : the muscles of tlie 
Back, of the Abdomen, of the Thorax, and of the Perimeum. 


Muscles of the Back. 

Tlie muscles of the Back are very numerous, and may bo subdivided into five 
layers:— 


First Laver. 
Trapezius. 

Latissimus dorsi. 

Second Layer. 

f.. 

Levator anguli scapulas. 
Rliomboideus minor. 
Rhomboideus major. 


Third Layer. 

Serratus posticus superior. 
Serratus posticus inferior. 
Splenitis capitis. 

Splenius colli. 

Fourth Layer. 

Sacral and Lumbar Regions. 
Erector spinaa. 
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Dorsal Region. 

Sacro-lumbalis. 

Musculns accessorius ad sacro-lumbolem. 
Longissimus dersi. 

Spinalis dorsi. 

Cervical Region. 

Cervicalis ascendens. 

Transversalis colli. 

Traehelo-mastoid. 

Complexus. 

Biventer cervicis. 

Spinalis colli. 


Fifth Lathe. 

Semispinalis dorsi. 
Semispinalis colli. 

Multifidus spinse. 

Rota tores spinse. 
Supraspinales. 

Tnterspinales. 

Extensor coccygis. 

I ntertransversales. 

Rectus capitis posticus major. 
Rectus capitis posticus minor. 
Obliquus capitis superior. 
Obliquus capitis inferior. 


Trapezius. 


First Layer. 

Latissimus Dorsi. 


Dissection (fig. 163). Place the body ia the prone position, with the arms extended over 
the aides of tins table, and the. chest and abdomen supported by several blocks, so as to 
render the muscles tense. Then make an incision along the middle line of the back, from 
the occipital protuberance to the coccyx. Make a transverse incision from the upper end of 
* this to the mastoid process; and a third incision from its lower end, along the crest of the 
ilium to about its middle. This large intervening sjmce should, for convenience of dissection, 
be subdivided by a fourth incision, extending obliquely from the spinous process of the last 
dorsal vertebra, upwards and outwards, to the acromion process. This incision corresponds 
with the lower border of the Trapezius muscle. The flaps of integument are then to be 
removed in the direction shown in the figure. 


The Trapezius (fig. 164) is a broad, flat, triangular muscle, placed immediately be-, 
neath the skin, and covering the upper and 

back part of the neck and shoulders. It Dissection of the Muscles of the Back. 


arises from the inner third of the superior 
curved line of the occipital bone ; from the 
ligamentum nuchre, the spinous process of 
the seventh cervical, and those of all 
the dorsal vertebrae; and from the cor¬ 
responding portion of the supraspinous 
ligament. From this origin, the superior 
fibres proceed downwai'ds and outwards, 
the inferior ones, upwards and outwards ; 
and the middle fibres, horizontally; and 
are inserted, the supeciqr_ones, into the 
outer third of the posterior border of the 
clavicle; the middle fi bres into the i nne r 
margin of the acromion process, and into 
the su perior lip of the crest of the sjune 
of the scapu la; the in ferio r fibres con¬ 
verge near the scapula, and are at¬ 
tached to a triangular aponeurosis, which 
glides over a smooth surface at the 
inner extremity of the spine, and is in¬ 
serted into a tubercle at the outer part 
of the surface. The Trapezius is fleshy 
in the greater part of its extent, but 
tendinous at its origin and insertion. At 
its occipital origin, it is connected to the 
bone by a thin fibrous lamina, firmly 
adherent to the skin, and wanting the 



lustrous, shining appearance of aponeurosis. At its origin from the spines of 
the vertebrae, it is connected to the bones by means of a broad semi-elliptical 
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aponeurosis, which occupies the space between the sixth cervical and the third 
dorsal vertebrae, and forms, with the aponeurosis of the opposite muscle, a ten¬ 
dinous ellipse. ' The rest of the muscle arises by numerous short tendinous fibres. 
If the Trapezius is dissected on both sides, the two' muscles resemble a trapezium, 
or diamond-shaped quadrangle; two angles corresponding to the shoulders; a 
third to the occipital protuberance; and the fourth to the spinous process of tho 
last dorsal vertebra. , 

The clavicular insertion of this muscle varies as to the extent of its attach¬ 
ment : it sometimes advances as far as the middle of the clavicle, and may even 
become blended with the posterior edge of the Stcrno-mastoid, or overlap it. 
This should be borne in mind in the operation for tying the third part of the 
subclavian artery. • 

Delations. By its superficial surface. , with the integument, to which it is closely 
adherent above, but separated below by an aponeurotic lamina. By its deep sur¬ 
face, in the neck, with the Coinplexus, Splenius, Levator ariguli scapula', and 
Ilhomboideus minor; in* the back, with the Ithomboideus,major, Supmspi optus, 
Infraspinatus, a small portion of the Serratus posticus superior, the vertebral 
aponeurosis (which separates it from the Erector spin®), and the Latissimus dorsi. 
The sp inal acce ssor y nerve passes be neath t.Tie anterior border of this muscle, near 
the clavicle. Tf-he anteiior margin of its cervical portion forms the posterior boundaiy 
of the posterior triangle of the neck, the other boundaries being the Stemo-mastoid 
in front, and the clavicle below. 

The Liyamentum Nuchen (fig. 164J is a thin band of condensed cellullo-fibrous 
membrane, placed in the line of union between the two Trapezii in the neck. It 
extends from the external occipital protulerance to the spinous process of the 
seventh cervical vertebra, where it is continuous with the supraspinous ligament. 
From its anterior surface a fibrous slip is given off to the spinous process of each 
of the cervical vertebral, excepting the atlas, so as to form a septum between tho 
muscles on each side of the neck. In man, it is merely the rudiment of an im¬ 
portant elastic ligament, which, in some of the lower animals, serves to sustain tho 
weight of the head. 

The Latissvdlu 4 Dorsi is a broad flat muscle, which cover's tho lumbar and 
the lower half of the dorsal regions, and is gradually contracted into a narrow 
fasciculus at its insertion into the humerus. It arises by an aponeurosis from thoi 
spinous processes of the six inferior dorsal, from those of the lumbar and sacral I 
vertebne, and from the supraspinous ligament. Over the sacrum, the aponeurosis* 
of this muscle blends with the'tendon of the Erector spin®. It also arises from 
the exte rnal li p of the cre st of the ilium, behind the origin of the External oblique, 
and by flashy digitati ons from the t hree or four lower, ribs, which are interposed 
between similar processes of the External oblique muscle (fig. 167, p. 251). From 
this extensive origin the fibres pass in different directions, the upper ones horizon¬ 
tally, the middle obliquely upwards, and the lower vertically upwards, so as to 
converge and form a thick.fasedculus, which crosses the inferior angle of the scapula, 
and occasionally receives a few fibres from it. The muscle then curves around the 
lower border of the Teres major, and is twisted upon itself, so that the sujterior 
fibres become at first posterior and then inferior, and the vertical fibres at first 
anterior and then superior. It then terminates in a short quadrilateral tendon, 
about three inches in' length, which, passing in front of the tendon of the Teres 
major, is inserted into the innei; lip and into the bottom of the bicipital groove of 
the hujoxerus, and its insertion extends higher on the humerus thah that of the 
tendon of the Pectoralis major. The lower border of the tendon of this muscle is 
united with that of the Teres major, the surfaces of the two being separated by a 
bursa ; another bursa is sometimes interposed between the mqscle and the inferior 
angle of the scapula. 

A muscular slip, varying from 3 to 4 inches in length, and from £ to | of an inch in breadth, 
occasionally arises from the upper edge of tbe Latissimus dorsi, about the ariddle of the 
posterior fold of the anilla, and crosses the axilla in front of the axillary vessels and nerves, 
to join the under surface of the "’tendon of the Pectoralis major, the Cor&co-hrachialis, or 
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164.—Muscles of the Back. On the Left Side is exposed the First Layer) 
• on the Right Side, the Second Layer and part of the Third. 
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the fascia over the Biceps. The position of this abnormal slip is a point of interest in its 
relation to the axillary artery, as it crosses the vessel just above the spot usually selected for 
the application of a ligature," and may mislead the surgeon during the operation. It may be 
easily recognised by the transverse direction of its fibres. Dr. Struthers found it, in 8 out of 
105 subjects, occurring seven times on both sides. 

Relations. Its superficial surface is subcutaneous, excepting at its upper part, 
where it is covered by the Trapezius. By its deep surface, it is in relation with 
the Erector spin®, the Serratus posticus inferior, the lower intercostal muscles 
and ribs, the Serratus magnus, inferior angle of the scapula, Rhomboideus major, 
Infraspinatus, and Teres major. Its outer margin is separated below, from the 
External oblique, by a small triangular interval; and another triangular interval 
exists between its upper border and the margin of the Trapezius, in which the 
Intercostal and Rhomboideus major muscles are exposed. 

Nerves. The T rap ezius is supplied by the sp inal accessory, and deep blanches 
of the cervical plex us ; the Latissisius dorsi by the lo ng subscapular nerve. 

Second Layek. 

Levator anguli Scapulae. Rhomboideus Minor. 

Rhomboideus Major. 

Dissection. The Trapezius must be removed in order to expose tbe next layer ; to effect 
this, detach the muscle from its attachment to the clavicle and spine of the scapula, and turn 
it bock towards the spine. 

The j Levator Anguli Scapulae is situated at the back part and side of the nock. 
It arises by three or four tendinous slips from the posterior tubercles of the trans- 
vorsQ_ptpcesseK of the t^rcee or four upper cervical vertebrae ; these, becoming fleshy, 
are united so as to form a flat muscle, which, passing downwards and backwards, is, 
inserted into the posterior border of the scapula, between the superior angle and, 
the triangular smooth surface at the root of the spine. t 

Relations. By its superficial ( anterior) surface, with the integument, Trapezius, 
and Sterno-mastoid. By its deep (posterior) surface, with the Hplenius colli, 
Transversalis celli, Cervicalis aseendens, and Serratus posticus superior, and with 
the transversalis colli and posterior scapular arteries. 

The Rhomboideus Minor arises from the ligamentum nuchas and spinous pro¬ 
cesses of the seventh c ervical and first do rsal vertebrae. Passing downwards and 
outwards, it is inserted info the margin of the triangular smooth surface at the root 
of the spine of the scapula. , This small muscle is usually separated from the 
Rhomboideus major by a slight cellular interval. 

The Rhomboideus Major is situated immediately below the preceding, the adjacent 
nfhrgins of the two being occasionally united. It arises by tendinous fibres from 
the spinous processes of the four or five upp er dors al v ertebrae and the supraspinous 
ligament, and is inserted m?o a narrow tendinous arcli, attached above to the 
triangular surface near the spine; below, to the inferior angle, the arch beirg 
connected to the border of the scapula by a thin membrane. When the arch 
extends, as it occasionally does, but a short distance, the muscular fibres are 
inserted into the scapula itself. 

Relations. By their superficial ( posterior) surface, with the integument and 
Trapezius; the Rhomboideus major, with the Latissimus dorsi. By their deep 
{anterior) surface , with the Serratus posticus superior, p osteri or scapular artery, 
part of the Erector spin®, the intercostal muscles and libs. 

Nerves. These muscles are supplied by branches from the fifth cervical nerve, 
and additional filaments from the deep branches of the cervical plexus are..distri¬ 
buted to the Levator anguli scapulae. 

Actions. The movements effected by the preceding muscles are numerous, as 
may be conceived from their extensive attachment. If the head is fixed, the upper 
part of the Trapezius will elevate the point of the shoulder, as in supporting 
weights; .when the middle and lower fibres are brought into actipn, parfcial rotation 
of the scapula upon the'side of the chest is produced. If the shoulders are fixed, 

R 
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both Trapezii acting together will draw the head directly backwards, or if only 
one acts, the head is drawn to the corresponding side. 

The Latissimus Dorsi, when it acts upon the humerus, draws it backwards and 
downwards, and at the same time rotates it inwards. If the arm is fixed, the 
muscle may act in various ways upon the trunk : thus, it may raise the lower ribs 
and assist in forcible inspiration, or if both arms are fixed, the two muscles may 
assist the abdominal and great Pectoral muscles in drawing the whole trunk 
forwards, as in climbing or walking on crutches. 

The Levator Anguii Scapula*, Vaises the superior angle of the scapula after it has 
been depressed by the lower fibres of the Trapezius, whilst the Rhomboid muscles 
carry the inferior angle backwards and upwards, thus producing a slight rotation 
of the scapula upon the side of the chest. If the shoulder be fixed, the Levator 
anguii scapulre may incline the neck to the corresponding side. The Rhomboid 
muscles acting together with the middle and inferior fibres of the Trapezius, will 
draw the scapula directly backwards towards the spine. 


Third Layer. 


Serratus Posticus Superior. Sorratus Posticus Inferior. 


Splenius 


{ Splenitis Capitis. 
Splenius Colli. 


Dissection. To bring into view the third layer of muscles, remove the whole of the second, 
together with the Latissimus dorsi; by cutting through the Levator anguii scapula; and 
Rhomboid muscles near their insertion, and reflecting them upwards, to expose the Serratus 
posticus superior, dividing the Latissimus dorsi in the middle by a vertical incision carried 
from its upper to its lower part, and reflecting the two halves of the muscle. 


The Serratus Posticus Superior is a thin, flat, quadrilateral muscle, situated 
at the upper and back part of tbe thorax. It arises by a thin and broad aponeu¬ 
rosis from the ligamentum nttclue, and from the spinous processes of the bigt 
cervical and t wo or three upper dorsal vertebra;, inclining downwards and out- 
WtttVlKj-it becomes muscular, and is inserted, by four fleshy digitations, into tho 
upper borders of the second, third, fourth, a nti fifth ribs, a little beyond their 

angles. T -~~ 

Relations. By its superficial surface with the Trapezius, Rhomboidei, and 
Serratus magnus. .By its deep surface, with the Splenius, upper part of the 
Erector spime, Intercostal muscles and ribs. 

The Serratus Posticus Inferior is situated at the junction of the dorsal and lumbar 
regions: it is of an irregularly quadrilateral form, broader than the preceding, and 
separated from it by a considerable interval. It arises by a thin aponeurosis from 
the spinous processes of the lu st two dorsa l and two or thr ee upper lumb ar vertebra 1 , 
and from the interspinous ligaments. Passing obliquely upwards and outwards, it 
becomes fleshy, and divides into four flat digitations, which are inserted into the 
lower borders of the four lowe r r ibs, a littl e beyond their angles. 

Relations. By its superficial surface , with the Latissimus dorsi, with the 


aponeurosis of which its own aponeurotic origin is inseparably blended. By its 
deep surface , with the lumbar fascia, the Erector spin*, ribs and Intercostal 
muscles. Its upper margin is continuous with the vertebral aponeurosis. 

The Vertebral Aponeurosis is a thin aponeurotic lamina, extending along the 
whole length of the back part of the thoracic region, serving to bind down the 
Erector spin*, and separating it from those muscles which connect the spine to 
the upper extremity. It consists of longitudinal and transverse fibres blended 


together, forming a thin lamella, which is attached in the j pqdinn Km».tn the 
s pinous processes of the dorsal vertebra e ; e xternally,, to the a ngles of the ribs; and 
telow, to the u pper border of the Inferior serratus and tendon of TjKe*Lati ssiinus 
dorsi; above, it passes...beneath the Splenius, and blends with the dee p ias ciaT of 
ifeneckT~ * ' <■ ' 


: Slow detach the Serratus posticus superior from its origin, and turn it outwards, when the 
Splenius muscle will he brought into view. ♦ 
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The Splenius is situated at the back of the neck and upper part of the dorsal 
region. At its origin, it is a single muscle, narrow, and pointed in form ; but it 
soon becomes broader, and divides into two portions, which have separate insertions. 
It arises, by tendinous fibres, from the lower half of the liaramentum n ucha. from 
the spino u s processes t of the la st cervic al an d of the gj ^.up pey dorsal vertebral, 
and from the supraspinous ligament. From this origin, the fleshyfibresTproceed 
obliquely upwards and outwards, forming a broad flat muscle, which divides as it 
ascends into two portions, the Splenius capitis and Splenius colli. 

The Splenius Capitis is inserted into the mastoid proce ss of the temporal bone, 
and into the rough surface on the occip ital bone beneath the superior curved line. 

The Splenius Colli is inserted, by tendinous fasciculi, into the poste rior tubercl es 
of the tran sverse processes o f the three Of Jour upper ce rvical vertebras. ~ 

The Splenius is separated from „ its fellow of the opposite side by a triangular 
interval, in which is seen the Oomplexus. 

Relation*. By its superficial surface , with the Trapezius, from which it is 
separated below by the lihomboidei and the Semites posticus superior. It is 
covered at its insertion by the Sterno-mastoid. By its deep surface, with the Spinalis 
dor,si, Longissimus dorsi, Semispinalis colli, Oomplexus, Trachelo mastoid, and 
Transversalis colli. 

Nerves. The Splenius and Superior serratus are supplied from the external 
posterior branches of the cervical nerves; the Inferior serratus from the external 
branches of the doi'sal nerves. 

Actions. The Serrati are respiratory muscles acting in antagonism to each 
other. The Ser ratus nos tic us. superior eh;vatos -.ih<»-s4hs ; it is, therefore, an inspi¬ 
rato ry muscle ; while the Serratus inferio r draws the lo wer rib s downwards, anil 
is a muscle o f expiratio n. This musclo is jftlgq probably a tensor of the vertebral 
aponeurosis. The Splenii m uscles of the two sides, acting together, draw the 
bead directly backwards, assisting the Trapezius and Oomnlexus; acting sepa¬ 
rately, they draw the head to one or the other side, and slightly rotate it, turning 
the face to the same side. They also assist in supporting the head in the erect 
position. 

Fourth Layer, 

Sacral and Lumbar Regions. 

Erector Spinas. 

Dorsal Region. 

Sa ero-Lumbalis. 

Musculus Accessorius ad Sacro-Lumbalem. 

Longissimus Dorsi. 

Spinalis Dorsi. 


Cervical Region. 
Cerviealis Ascendens. 
Transversalis Colli. 
Traehelo- Mastoid. 
Oomplexus. 

Biventer Cervicis. 
Spinalis Colli. 


Dissection. To expose the muscles of the fourth layer, remove entirely the Serrati and 
vertebral aponeurosis. Then detach the Splenius by separating its attachment to the 
spinous processes, and reflecting it outwards. 

The Erector Spinas (fig. 165), and its prolongations in the dorsal and cervical 
regions, fill up the vertebral groove on each side of the spine. It is coveted in 
the lumbar region by the lumbar aponeurosis; in the doi'sal region by the Serrati 
muscles and the vertebral aponeurosis; and in the cervical region by a layer of 
cervical fascia continued beneath the Trapezius. This large muscular and tendinous 
mass varies in size and structure at different parts of the spine. In the sacral 
re gion, t he Erector spinse is narrow and pointed , and its origin chiefly tendinou s 
in structure. In the l umbar~region. the muscle liecom es enlarged, and forms a 
large flesbymagg. In it s ubdivides into two parts, which 

gradually diminish in size as they ascend to he inserted inio*T EiTYfir£ebia a and 
and are gradually lost in the cervical region , wlvere a number of s pecial muscl es 
are sup eracBed; which are continued upwards to^fh%"Tieadi anef supportTit upon 
the spine. 

The Erector spinas arises from the Bacro-iliac gwnvn, and fr om tie gnterjar 
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BUrf«ce of a very broad and thick tendon, which is a ttached, internally^ to th e 
snines oft fre sacrum, to the spinous processes of the lumbar and three lower dorsal 
vertebras;and the supraspmous ligament; externally, to the back part of the inner 
lip of the creBt of the ilium, and to the series of eminences on the posterior part, 
of the sacrum, Wh ich represent the transverse processes, where it blends with the 
greaFsacro-sci atic ligament. The muscular fibres form a single large fleshy mass, 
bounded in front by the transverse processes of the lumbar vertebra;, and by the 
middle lamella of the aponeurosis of origin of the Transversalis muscle. Opposite 
the las t rib, it divides into two pa rts, the Sacro-lumbalis, and the Longissimus 
dorsi. ..' .... 

"The S acro-Lumbalis (llio-Costalis), the external and smaller portion of the 
Erector spinas, is inserted, by six or seven Jfiattened~Tehdbns. into the angles of 
the six lower ribs. If this muscle is reflected outwards, it will be seen to l* 
reinforced by a series of muscular slips, which arise from the angles of the libs; 
by means of these the Sacro-lumbalis is continued upwards to the upper ribs, and 
the cervical portion of the spine. The ac cessory p ortions form two, additional 
muscles, the Mu sculus accessorius and the Ceryicalis ascendens. 

The Musculus accessorius ad Sacro-lumbalem jiTisen. by separate flattened tendons, 
from the a ngles of the six lower ribs: these become muscular, and are finally 
in serte d, by separate tendons, into the angles of the six upper rib s. 

The C ervicalis ascend ens * is the CQjjtinuatipn of theA.ccfissoi'ius upwards into the 
p eck; it is situated bn the inner side of the tendons of the Accessoriim w £uJsitt£..froni 
tbe~Ti,ngles _ofJ.b e four o r five upper ribs, and is inserted by a Berios of slender 
tendons into the p osterior tu bercles of th e transverse processes of the fourth, fifth, 
and sixth cervical vertebra;. 

The Longissimus Dorsi t the inner. .and larger portion of the Erector spina;, 
arises, with the Sacro-lumbalis, from the common origin above described. v ln 
the lumbar r egion, wher e it is as yet blended with the Sacro-lumbalis, some of 
the fibres are a ttach ed to the w hole length of the, posterior surface of the transver se 
processes of thp. lumbar vertebr ae, to the tubercles at the back of the articular 
processes, and to the roiddlo la y er, of t he a poneurosis of origin of the Transversalis 
abdominis muscle. In tlx; dorsal region, the Longissimus dorsi is inserted, 
by long thin tendons, into the t ips of' th e t ransverse p rocesses of all . the dorsal 
vertebrae, and into from jwyen to eleven ribs .beteeen..±heir tubercles and angles. 
This muscle is continued upwards, to the cranium and cervical portion of the 
spine, by means of two additional muscles, the Transversalis colli and Trachejo- 
mastoid. 

The Tran sversalis Colli , placed on the inner side of the Longissimus dorsi, arises 
by long thin tendons fr om~the summits of th e tra nsverse processes of the six "upper 
dorasJLvertebrae, and is inserted by similar tendonslnto thie posterior tubercles^ofthe 
transverse processe s of the c ervica l from the second to the sixth. 

The Trach elo-masto id li es on t 1 ie in ner ..side of the preceding, bgtween it and 
the Com p lexus muacle 7 ~~ *fira, 7 ises bv four tendons, from the_t^nsyer«e processes 
of the thir d. fourth, fifth, and si x th dorsal verte bras, andjgr additional separate 
tendons from the arBciJa^processes of the three or four lo wer ce rvical. The fibres 
form a small muscle, which ascends to be inserted into the posterior margin of 
the mastoid process, beneath the Splenius and Sterno-mastoid muscles. This 
small muscle is almost always crossed by a tendinous intersection near its insertion 
into the mastoid process. 

The Somalia Dorsi connects the spinou s processes of the u pp er lumbar and 
the dorsal verte brae 'fogefh'er' liy a senes of"muscular and”"tend”inoiis slips, which 
are intimaWyTIendeir witirthe Longissimus dorsi. It is situated at the inner side 
of the Longissimus dorsi, aris ing, b y thr ee or four tendons, .from spinous 

processes of the first two lumbar and the last two dorsal vertebrae these 7 uniting, 

•*" --- -- -- 

* This muscle is sometimes called ' Cervicalis deBcendens.’ The student should remember 
that these long muscles take tboir fixed point from above or from below, according to 
circumstances. , 
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form a small muscle, which is in serted t t by separate tendons, into the sjnjoxiu* 
processes of the dorsal vertebrae, the number varying from four to eight. It is 
intimately united with the Semispinalis dorsi, which lies beneath it. 

The Spinalis Colli is a small muscle, connecting together^ tlia .spino.uji;. pxocesses 
of the cervical vertebra*, and analogous to tKe Spinalis dorsi in tho dorsal region. 
It varies considerably in its size, and in its extent of attachment to the vertebra, 
not only in different bodies, but on the two sides of the same body. It usually 
arises by fleshy or tendinous slips, varying from two to four in number, from the 
spin,Qusj3roces^$ c£_tha_fif’th and-sixth eervical vertebra, and occasionally from the 
first and second dorsal, and is insc£&fiii .into the spinous .process of the axis, and 
occasionally into the spinous processes of the two vertebrae below it. This muscle 
was found absent in five cases out of twenty-four. 

Hie Complexus is a broad thick muscle, situated at the upper and back part 
ot the neck, beneath the Splenitis, and internal to the Transversalis colli and 
Trachelo mastoid. It .arises , by_a series of tendpjus, about, seven in numbe r, from 
the tips of the transverse processes of the uppe r three dorsal~aud seventh cervical, 
and from the articular processes of the three cervical above this. Th'e tendons 
uniting form a broad muscle, which passes obliquely upwards and inwards, and is 
inserted into the innermost depression between the two curved lines of the occi¬ 
pital bone. This muscle, about its middle, is traversed 'by a transverse tendinous 
intersection. 

The Biventer Ccrvicis is a small fasciculus, situated on the inner side of the 
preceding, and in the majority of cases blended w ith it; it has received its name 
from having a tendon intervening between two fleshy lollies. It is sometimes 
described as a separate muscle, arising, by from two to four tendinous slips, from 
the transverse processes of as many of the upper dorsal vertebra*, and inserted, 
on the inner side of the Complexus, into the superior curved line of the occipital 
bone. 

delations The muscles of tire fourth layer’ are bound down to the vertebra 
anti ribs in the dorsal and lumbar regions by the lumbar fascia and vertebral 
aponeurosis. The inner part covers tho muscles of the fifth layer. In the neck 
they are in relation, by their superficial surface , with tire Trapezius and Splenitis; 
by their deep surface, with the Semispinalis dorsi and colli and the Recti and 
Obliqui. The Biventer eervicis is separated from its fellow of the opposite side 
by tho ligamentnm nuchse, and the Complexus from the Semispinalis colli by the 
profunda eervicis artery, the princeps ccrvicis artery, arid b ranch es of the 
posterior ceryfiaLpIcxus of nerves. ~~ 

■Serves. The Erector spin® and its subdivisions in the dorsal region are 
supplied by the external posterior br anches of the lumbar and dorsal nerves; the 
Cervical is ascendens, Transversalis colli, Trachelo-inastoid, and Spinalis eervicis, 
by the external posterior branches of the cervical nerves; the Complexus by the 
internal posterior branches of tho cervical nerves, the suboecipital and great 
occipital. ' B 


Semispinalis Dorsi, 
Semispinalis Colli. 
Multifid us Spin®. 
Kota tores Spin®. 
Supraspinales. 
lnterspinales. 


Fifth Layek. 

Extensor Coccygis. 
lutertransversales. 

J Eectus Capitis Posticus Major. 
J Rectus Capitis Posticus-Minor. 
■> Obliquus Capitis Superior. 

* Obliquus Capitis Inferior. 


Dissection. Remove the muscles of the preceding layer by dividing and turning aside the 
Complexus; then detaching the Spinalis and Longissimus dorsi from their attachments, 
dividing the Erector spin® at its connection below to the sacral and lumbar spines, and 
turning it outwards. The muscles filling up the interval between the spinous and transverse 
processes are then exposed. 

The Semispinalis muscles (fig. 165) connect the transverse and articular pro- 
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cesses to the spinous processes of the vertebrae, extending from the lower part of 
the dorsal region to the upjier part of the cervical. 

The Semispinalis Dorsi consists' of thin, narrow, fleshy fasciculi, interposed 
between tendons of considerable length. It arises by a series of small tendons 
from tbo transverse processes of the lower dorsal vertebra% from the tenth or 
eleventh to* the fifth or sixth; and is inserted, by five or six tendons, into the 
spinous processes of the upper four dorsal and lower two cervical vertebrae. 

The Semispinalis Colli, thicker than the preceding, arises by a series of tendinous 
and fleshy points from the transverse processes of the upper four dorsal vertebrae 
and from the articular processes of the lower four cervical vertebrae: and is 
inserted into the spinous processes of four cervical vertebra’, from the axis to the 
fifth cervical. The fasciculus connected with the axis is the largest, and chiefly 
muscular in structure. 

Relations. By their superficial surface, from below upwards, with the Longis- 
simus dorsi, Spinalis dorsi, Splenius, Com plexus, the profunda cervicis artery, the 
prineeps cervicis artery, and the posterior cervical plexus of nerves. By their 
deep surface, with the Multifidus spina:. 

The Multifidus Spinre consists of a number of fleshy and tendinous fasciculi, 
which fill up the groove on either side of the spinous processes of the vertebra?, 
from the sacrum to the axis. In the sacral region, these fasciculi arise from the 
back of the sacrum, as low as the fourth sacral foramen, and from the aponeurosis 
of origin of the Erector spina?; in the iliac region, from the inner surface of the 
posterior superior spine of the ilium, and posterior sacro-iliac ligaments; in the 
lumbar and cervical regions, from the articular processes; and in the dorsal region, 
from the transverse processes. Each fasciculus, ascending obliquely upwards and 
inwards, is inserted into the lamina and whole length of the spinous process of one 
of the vertebra? above. These fasciculi vary in length : the most superficial, the 
longest, pass from one vertebra to the third or fourth above; those next in order 
pass from one vertebra to the second or third above; whilst the deepest connect 
two contiguous vertebra?. 

Relations. By its superficial surface, with the Longissimus dorsi, Spinalis dorsi, 
Hemispinalis dorsi, and Semispinalis colli. By its deep surface, with the lamina? 
and spinous processes of the vertebra’, and with the Ilotatores spina? iu the dorsal 
region. 

The Rotalores Spinee are found only in the dorsal region of the spine, beneath 
the Multifidus spina?; they are eleven in number on each side. Each muscle 
is small and somewhat cpiadrilateral in form ; it arises from the upper and back 
part of the transverse process, and is inserted into the lower border and outer 
surface of the lamina of the vertebra above, the fibres extending as far inwards as 
the root of the spinous process. The first is found between the first and second 
dorsal; the last, between the eleventh and twelfth. Sometimes the number of , 
these muscles is diminished by tilt? absence of one or more from the upper or 
lower end. 

The Supraspitudes consist of a series of fleshy bauds, which lie on the spinous 
processes in the cervical region of the spine. 

The fnterspinales are short muscular fasciculi, placed in pairs Ixrtween the 
spinous processes of the contiguous vertebras. In the cervical region, they are 
most distinct, and consist of six pairs, the first being situated between the axis 
and third vertebra, and the last between the last cervical and the first dorsal. 
They are small narrow bundles, attached, above and below, to the apices of the 
spinous processes. In the dorsal region, they are found between the first and 
second vertebrae, and occasionally between the second and third; and below, 
tretween the eleventh and twelfth. In the lumbar region, there are four pairs of 
these muscles in the intervals between the five lumbar vertebrae. There is also 
occasionally one in the interspinous space, between the last dorsal and first lumbar, 
and between the fifth lumbar and the sacrum. • 

The Extensor Coccygis is a slender muscular fasciculus, occasionally present 
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which extends over the lower part of the posterior surfaoe of the sacrum and 
coccyx. It arises by tendinous fibres from the last bone of the sacrum, or first 
piece of the coccyx, and passes downwards to be inserted into the lower part of 
the coccyx. It is a rudiment of the Extensor muscle of the caudal vertebrae 
which exists in some f nimals. 

The hdertransversales are small muscles placed between the transverse processes 
of the vertebrae. In the cervical region, they are most developed, consisting of 
two rounded muscular and tendinous fasciculi, which pass between the anterior 
and posterior tubercles of the transverse processes of two contiguous vertebrae, 
separated from one another by the anterior branch of a cervical nerve, which 
lies in the groove between them, and by the vertebral artery and vein. . In this 
region there are seven pairs of these muscles, the first being between the atlas 
and axis, and the last between the seventh cervical and first dorsal vertebrae. In 
the dorsal region, they are least developed, consisting chiefly of rounded tendinous 
cords in the intertransversp spaces of the upper dorsal vertebrae; but between the 
transverse! processes of the lower three dot-sal vertebrae, and the first lumbar, they 
are muscular in structure. In the lumbar region, they are four in number, and 
consist of a single muscular layer, which occupies the entire interspace between 
the transverse processes of the lower lumbar vertebras, whilst those between the 
transverse processes of the upper lumbar are not attached to more than half the 
breadth of the process. 

The Rectus Capitis Posticus Major arises by a pointed tendinous origin from 
the spinous process of the axis, and, becoming broader as it ascends, is inserted 
into the inferior curved line of the occipital bone and the surface of bone imme¬ 
diately below it. As the muscles of the two sides ascend upwards and outwards, 
they leave between them a triangular space, in which are seen the Recti capitis 
postici minores muscles. 

Relations. By its superficial surface, with the Complexus, and, at its insertion, 
with the Superior oblique. By its deep surface, with the posterior arch of the 
atlas, the posterior occipito-atloid ligament, and part of the occipital bone. 

The Rectus Capitis Posticus Minor, the smallest of the four muscles in this 
region, is of a triangular shape; it arises by a narrow pointed tendon from the 
tubercle on the posterior arch of the atlas, and, becoming broader as it ascends, is 
inserted into the rough surface beneath the inferior .curved line, nearly as far as 
the foramen magnum, nearer to the middle line than the preceding. 

Relations. By its superficial surface, with the Complexus and Rectus capitis 
posticus major. By its deep surface, with the posterior occipito-atloid ligament. 

The Obliquus Capitis Inferior, the larger of the two oblique muscles, arises from 
the apex of the spinous process of the axis, and passes almost horizontally outwards, 
to be inserted into the apex of the transverse process of the atlas. 

Relations. By its superficial' surface with the Complexus, and with the pos¬ 
terior branch of the second cervical nerve which crosses it. By its deep surface. 
with the vertebral artery, and posterior alto-axoid ligament. 

The Obliquus Capitis Superior, narrow below, wide and expanded above, arises by 
tendinous fibres from the upper part of the transverse process of the atlas, joining 
with the insertion of the preceding, and, passing obliquely upwards and inwards, 
is inserted into the occipital bone, between the two curved lines, external to the 
Complexus. Between the two oblique muscle* and the Rectus posticus major a 
triangular interval exists, in which are seen the vertebral artery, and the posterior 
branch of the suboceipital nerve. 

Relations. By its superficial surface, with the Complexus and Trachelo-mastoid. 
By its deep surface, with the posterior occipito-atloid ligament. 

. Nerves. The Semispinalis dorsi and Rotatores spinse are supplied by the internal 
posterior branches of the dorsal nerves; the Semispinalis colli, Supraspinales, 
Mid Interspinales, by the internal posterior branches of the cervical nerves; the 
lawferansversales, by the internal posterior branches of the cervical, dorsal, and 
lumbar nerves \ the Multifidus spinse, by the same, with the addition of the 
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internal posterior branches of the sacral nerves. The Recti and Obliqui muscles 
are all supplied by the suboccipital and great occipital nerves. 

Actions. The Erector spin®, comprising the Saero-lumbalis, with its accessory 
muscles, the Longissimus dorsi and Spinalis dorsi, serves, as its name implies, to 
maintain the spine in the erect posture ; it also serves to bend _ the trunk backwards 
when it is required to counterbalance the influence of any weight at the front of 
the body, as, for instance, when a heavy weight is susjxmded from the neck, or 
when there*is any great abdominal development, as in pregnancy or dropsy; the 
peculiar gait under such circumstances depends upon the spine being drawn back¬ 
wards, by the counterbalancing action of the Erector spinas muscles. The muscles 
which form the continuation of the Erector spinse upwards steady the head and 
neck, and fix them in the upright position. If the Saero-lumbalis and L ongis simus 
dorsi of one side act, they sgrve to dr aw dawn the chest and spine to'tfie'corre' 
spondinj^side. Tho Cervicalis ascendens,* taking its fixed point from the cervical 
vertebrae, elevates those ribs to which it is attached, ^be Multifldus spina- acts 
successively upon the different parts eff the spine; thus, the sacrum furnishes a 
fixed point from which the fasciculi of this muscle act upon the lumbar region ; 
these then become the fixed points for the fasciculi moving the dorsal region, and 
so on throughout the entire length of the spine ; it is by the successive contraction 
and relaxation of the separate fasciculi of this and other muscles, that the spine 
preserves the erect posture without the fatigue that would necessarily have been 
produced, had this position been maintained by the action of a single muscle. 
The Multifidns spina-, besides pieserving the erect position of the spine, serves 
to rotate it, so that the front of the trunk is turned to the side opposite to that 
from which the muscle acts, this muscle being assisted in its action by the Ohliquus 
extemus abdominis. The Complexi, the analogues of the Multifldus spinse in the 
neck, draw th e head directly bac kward; if one muscle acts, it draws the head 
to one s ide, and rotates it so that the face is turned to the opposite side, The 
llectus csipitis postwaa-minor and the Sup erior ..ebliquQ draw, the .jhga^Jba^wardsj 
and the latter, from the obliquity in the direction of its fibres, may turn the face 
to the opposite side. The Rectus capitis posticus major and the Obliquus inferior 
rotate the atlas, and, with it, the cranium round the odontoid process, and turn 
the face to the same side. 


Muscles op the Abdomen. 

The Muscles in this region are, the 

Obliquus Externus. Rectus. 

Obliquus Internus. Pyramidalis. 

Transversalis. Quadratus Lumborum. 

Dissection (fig. 166). To dissect the iibdorninal muscles, make a vertical incision from the 
ensiform cartilage to the pubes, a second incision from the umbilicus obliquely upwards and 
outwards to the outer surface of the chest, as high as the lower border of the fifth or sixth 
rib, and a third, commencing midway between the umbilicus and pubes, transversely out¬ 
wards to the anterior superior iliac spine, and along the crest of the ilium as far as its poste¬ 
rior third. Then reflect the three naps included between these incisions from within out¬ 
wards, in the line of direction of the muscular fibres. If necessary, the abdominal muscles 
may be made tense by inflating the peritoneal cavity through the umbilicus. 

The External or Descending Oblique Muscle (fig. 167) is situated on the .side 
and fore part,of the abdomen; being the largest and the most superficial of the 
three flat muscles in this region. It is broad, thin, and irregularly quadrilateral, 
its musc ular poEtion.. QccupyingAhc, T side. its apone uros is the anter ior wall of th o 
abdomen. It arises, by eight fleshy digitation^ from the e xternal s urface and 
lower bordere oLthe. eight in ferior r ibs; these digitations are arrangedIS'^"ob¬ 
lique line running downwards - and” Backwards; the upper ones being attached close 
to the cartilages of the corresponding ribs; the lowest, to the apex of the cartilage 
of the last rib; the intermediate ones, to the ribs at some distancefrom tbehrear- 
tilages. The five superior serrations increase in siafe from above downwards* and 
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are received between corresponding processes of the Sorratus magnns; the three 
lower ones diminish in size from above downwards, receiving between them cor¬ 
responding processes from the Latissimus 

dorsi. From these attachments, the fleshy 166.—Dissection of Abdomen, 

fibres proceed in various directions. Those 
from the lowest ribs pass nearly verti¬ 
cally downwards, to be inserted into the 
anterior ha lf of tho o uter l i p of th e crest 
oYThedlimn ; the middle and u pper fibres, 
director downwards and" lorwards, ,t£r : 
minate in tendinous fibres, which spread 
out into a broad aponeurosis. This apo¬ 
neurosis, joined with that of the opposite 
muscle along the median line, covers thfe 
whole of the front of the^bdomen; above, 
it is connected with the lower bolder of * 
the Peqtm: , aW 9 Jnajor ; Mow, its fibres are 
closely aggregated together, and extend 
obliquely across from the anterior superior 
spine of the ilium to the spine of the os 
pubis and the linea.ilio-poctinea. In the 
median line, it interlaces with the apo¬ 
neurosis of the opposite muscle, fpcjning 
the linea albji, and extends from the ensi- 
form cartilage to the symphysis pubis. 

That portion of the aponeurosis which 
extends between the anterior superior 
spine of the ilium and the spine of the os pubis, is a broad band, folded inwards, 
and continuous below with the fascia lata : it is called J'oupart’s ligament. The 
portion which is reflected from Poupart’s ligament into the pectineal line is called 
Gimbernat’s ligament.* From the point of attachment of the latter to the pectineal 
I line, a few fibres pass upwards and inwards, b ehind the i nner pillar of tho. ring, to 
jthe linea alba. They diverge as they ascend, and form a thin, triangular, fibrous 
|band, which is called the triangular liga/ment. 

Tn the aponeurosis of the - 'External oblique, immediately above the crest of the 
os pubis, is a triangular ojiening, the external abdominal ring , formed by a sepa¬ 
ration of the fibres of the aponeurosis in this situation: it serves for the trans¬ 
mission of the spermatic col d in the male, and the round ligament in the female. 
This opening is directed obliquely upwards and outwards, and corresponds with 
the course of the fibres of the aponeurosis. It is bonnde dj below , by the cre st, of 
the os pubis ; above, by some eftrved fibres, which pass across the aponeurosis at 
the upper angle of the ring, so sis to increase its strength; and, on either side, by 
the margins, of the aponeurosis, which are called the pillars of the. ring. Of 
these, the external, which is, sit the same time, inferior, from the obliquity of its 
direction, is inserted into the spine of the os pubis. The internal, or superior pillar, 
is attached to the front of the pulses and symphysis pubis, and interlaces with the 
corresponding fibres of the opposite muscle, the fibres of the right muscle being 
superficial. To the margins of the pillars of the external abdominal ring is 
attached an exceedingly thin and delicate fascia, which is prolonged down over 
the outer surface of the cord and testis. This has received the name of inter- 
columnar fascia, from its attachment to the ^pillars of the ring. It is also called 
the external spermatic fascia, from being the most external of the fasciae which 
cover the spermatic cord. 

Relations. By its external surface,, with the superficial fascia, superficial epi¬ 
gastric aiid circumflex iliac vessels, and some cutaneous nerves. By its internal 

' ■ All ^heg e^p| ijtB will be found more particularly described below, with the Surgical 
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surface, with the Internal oblique, the lower part of the eight inferior ribs, and 
Intercostal muscles, the cremaster, the spermatic cord in the male, and round 
ligament in the female. Its posterior border is occasionally overlapped by the 
Latissimus dorsi; generally an interval exists between the two muscles, in which 
is seen a portion of the Internal oblique. * 

167.—The External Oblique Muscle. 



Dissection. Detach the External oblique by dividing it across, just in front of its attach¬ 
ment to the ribs, as far as its posterior border, and separating it below from the crest of the 
ilium as far as the spine; then separate the tuusele carefully from the Internal oblique, which 
lies beneath, and turn it towards the opposite side. 

The Internal or Ascend,iwj Oblique Muscle (fig. 168), thinner and smaller than 
the preceding, beneath which it lies, is of an irregularly quadrilateral form, and 
situated at the side and fore part of the abdomen. It arises, by fleshy fibres, from 
the o uter half of B oupart’s ligament, being attached to the groove on its upper 
surface; from the interior tyfp-thirds of the middle lip. of the crest of thgiK um, and 
from the ' From this orip^^'lEiSsilrv’ergo : 

those frcim few in number and paler in colour than the resfc/sreh 
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downward s and.inwards_across .the spermatic cord, to bo inse rted , conjointly with 

those of the Transversalis, into the crest of the os pu bis and pectineal line, to the 
extent of half an'inch, for ming what is known as the conjoin ed tendon of the 
Internal oblique and Transversalis; those from the anterior’superior iliac spine 
are horizontal in their direction ; whilst those which arise from the fore part of 
the crest of the iliqm pass obliquely upwards and inwards, and terminate in an 
aponeurosis, which is continued forwards" to the linea alba; the most posterior 
fibres ascend almost vertically upwards, to be inserted into the lower borders of 
|the cartilages of the four lower ribs, being continuous with the Internal Intercostal 
I muscles. 

5 T he conjoined tendon of the Internal oblique and Transversalis is inserted into 
jj the crest of the os pubis and pectine al li ne, immediately behind the external abdo- 
I minal ring, serving to protect what would otherwise be a weak point in the abdomen. 


>6S.—The Internal Oblique Muscle. 



Sometimes this tendon is insufficient to resist the pressure from within, and is car 
ried forward in front of the protrusion through the external ring, forming one of 
the coverings of direct inguinal hernia. 

The aponeurosis of the Internal oblique is continued forward to the middle line 
of the abdomen, where it joins with the aponeurosis of the opposite muscle at the 
linea alba, and extends from the margin of the thorax to the pubes. At the 
qH ter margin of the Rectus muscles, this a poneurosis, for t he upper three-fo ur th* 
°f tfeyextent,. d ivides into two lam elite, which pass, one in front”and'tbe other 
be|jf|Ki t 3 ie muscle, enclosing it in a kind of sheath, and reunffip g on its inner 
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border at the linea alba; the anterior layer is blended with the aponeurosis of 
the External oblique muscle; the posterior layer with that of the Transversalis. 
Al ong the lower . fourth, tkqaporieurosri passes altoget her in front of the Rectus 
witSQuLany^Hepani.tion. 

Relations. By its external surface , with the External oblique, Latissimus dorsi, 
spermatic cord, and external ring. By its internal surface , with the Transversalis 
muscle, fascia transversalis, internal ring, and spermatic cord. Its lower bord er 
f ofms jjhe-u pper bo undary:, of the spe rmatic cana l. 

169.—The Transversalis, Rectus, and Pyramidalis Muscles. 



Dissection. Detach the Internal oblique in order to expose the Transversalis beneath. 
This may be effected, by dividing the muscle, above, at its attachment to the ribs; below, 
at its connection with Poupart’s ligament and the crest of the ilium; and behind, by a 
vertical incision extending from the last rib to the crest of the ilium. The muscle should 
previously be made tense by drawing upon it with the fingers of the left hand, and if its 
division is carefully effected, the cellular interval between it and the Transversalis, as well as 
the direction of the fibres of the latter muscle, will afford a clear guide to their separation ; 
along the crest of the ilium the circumflex iliac vessels are interposed between tnera, and 
form an important guide in separating them. The muscle should then be thrown foiw&rds 
towards the linea alba. 
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The Transversalis muscle (fig. 169) so called from the direction of its fibres, is 
the most internal flat muscle of the abdomen, being placed immediately beneath 
the Internal oblique. It arises by fleshy fibres from the outer third of ..J’fittpast’s 
ligament, from the inner -lip of the c rest of the ilium. its~anterior three-fourths, 
from the inner surface of the cartilages of _the six lower ribs, interdigitating with 
the Diaphragm, and by a broad aponeurosis from the spinous and transverse pro¬ 
cesses of the lumbar vertebrae. The lower fibres curve downwards, and are 
inserted, together with those of the Internal oblique, into the crest of the os pubis 
and pectineal line, forming what was described above as the conjoined tendon of 
these muscles. Throughout the rest of its extent the fibres pass horizontally 
inwards, and near the outer margin of the Rectus, terminate in an aponeurosis, 
which is inserted into the linen alba; its upper three-fourths passing belfind the 
Rectus muscle, blending with the posterior lamella cdT the Internal oblique ; its 
llower fourth passing in front, of the lteetus. 

Relations. By its external surface, with the Internal oblique, the inner surface 
of the lower ribs, and Internal intercostal musclos. Its inner surface is lined by 
tlio fascia transversalis, which separates it from the peritoneum. Its lower border 
forms the upper boundary of the spermatic canal. ' , 

Lumbar Fascia (fig. 170), The vertebral aponeurosis of the Transversalis divides 
into throe layers : an anterior, very thin, which is attached to the front part of the 
transverse processes of the lumbar vertebras, and, above, to the lower margin of 
the. last rib, whore it forms the ligamentum arcuatum externum : a middle layer, 
much stronger, which is attached to the apices of the transverse processes; and 
a posterior layer, attached to the apices of the spinous processes. Between the 
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anterior and middle layers is situated the Quadratus lumborum; between the 
middle and posterior, the Erector spina;. The posterior lamella of this aponeurosis 
receives the attachment of the Internal oblique ; it is also blended with the apo¬ 
neurosis of the Serratus posticus inferior and with that of the Latissimus dorsi, 
forming the lumbar fascia. 

Dissection. To expose the Rectus muscle, open its sheath by a vertical incision extending 
from the margin of the thorax to the pubes, and then reflect the two portions from the 
surface of the muscle, which is easily done, excepting at the linese transyersas, where so 
close an adhesion exists, that the greatest care is requisite in separating them. Now raise 
the outer edge of the muscle, in order to examine the posterior layer of the sheath. By 
dividing the muscle in the centre, and turning its lower part downwards, the point where the 
posterior wall bf the sheath terminates in a thin curved margin will be seen. 

The Rectus Abdominis is a long flat muscle, which extends along the whole 
length of the front of She abdomen, being separated from its fellow of the opposite 
side hy the linea alba. It is much broader above than, below, arid arises bv two 
t^jfl^oa^ the ex ternal- or larg er being attached to the crest of tbo ra piW tlTe 
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internal, smaller p oi-tion, interlacing with its fellow of the opposite side, and being 
conn ected'"w ith die ligaments cove ring the symphysis pubis. The fibres ascend 
vertically, and the muscle, becoming broader "and thinner at its upper part, is 
inserted by three portions of unequal size into the cartilages of th e fifth, sixth, 
and seventh ribs. Some fibres are occasionally connected with the costo-xiphoid 
Ugaments, and sme of the ensiform cartilage. 

The Rectus muscle is traversed by a series of tendinous intersections, which 
vary from two to five in number, and have received the name of Line® transversse. 
(| pe of thase is usually situated opposite the umbilicu s, and two above that poi nt; 
of the latter, one corresponds to the ensiform cartilage, and theother, to the interval 
ensiform cartilage and the umbilicus; there is occasionally one" below 
the umbilicus.. These intersections pass transversely or obliquely across the muscle 
in a zigzag course; they rarely extend completely through its substance, some¬ 
times pass only halfway across it, and are intimately adherent to the sheath in 
which the muscle is enclosed. 

The Rectus is enclosed in a sheath (fig 170) formed by the aponeuroses of the 
Oblique and Transversalis muscles, which arc arranged in the following manner. 
When the aponeurosis of the Internal oblique arrives at the outer margin of the 
Rectus, it divides into two lamellae, one of which passes in frout of the Rectus, blend¬ 
ing with the aponeurosis of the External oblique; tho other, behind it, blending 
with the aponeurosis of the Transversalis : and these, joining again at its inner 
border, are inserted into the linoa alba. This arrangement of the fasciae exists along 
the upper three-fourths of the muscle : at the commencement of the lower fourth, 
the posterior wall of the sheath terminates in a thin curved margin, tJw. &emi-lunar 
fold of D ouglas* ..the concavity of which looks downwards towards the pubes ; the 
aponeuroses of all throe muscles passing in front of the Rectus without any separa¬ 
tion. The Rectus muscle, in th e sit uation where its sheath .is deficient, is separated! 
from the peritoneum bjr the tr ansve rsalis fascia, 

The Pyramidalw is a smaTT muscle, triangular in shape, placed at tho lower 
part of the abdomen, in front of the Rectus, and contained in the same slieatli 
with that muscle.. It arises by tendinous fibres from the front of the os pubis 
and the anterior pubic ligament; the fleshy portion of the muscle passes upwards, 
diminishing in size as it ascends, and terminates by a pointed extremity, which is 
inserted into tho linea alba, midway between the umbilicus and the os pubis. 
This muscle is sometimes found wanting on one-or both sides; the lower end of 
the Rectus then becomes proportionately increased in size. Occasionally, it has 
been found double on one side, or the muscles of the two sides are of unequal size. 
Sometimes its length exceeds what is stated above. 

Th e Qua rf.mhyt Lumborum (fitj. 165, p. 244) is situated in the lumbar region ; it 
is irregularly quadrilateral in shape, broader below than above, and co nsists of. two 
portions. One portioB .ao.ises by aponeurotic fibres from the ilio-lumbar ligament, 
and the adjacent portion of the crest of the ilium fbr about two inches, and is 
inserted into the lower border of the last rib, about half its length, and by four 
small tendons, into the apices of the tr ansv erse pr ocesses of the four upper 
l umbar vertebrae . The ytb~fiT r ^dftlo n~~6F the muscle, situated in front of the pre¬ 
ceding, arises from the upper bord ers of th e transv ers e proce sses of the .third, 
fourth, a nd filth lumbar v ortebraeT"and is in serted into the lower m argin of the 
l ast rib, This portion is not always found. The Quadrates lumborum Ii~contairie 3 
iri a sheath formed by the anterior and middle lamellae of the aponeurosis of origin 
of the Transversalis. 

Relations. Its anterior surface (or rather the- fascia which covers its anterior 
surface) is in relation with, the colon, the kidney, the psoas muscle, and the dia- 
phragm. Its posterior sheath separates the Quadratus in front from the Erector 
spinee behind, the external edge of the Quadratus, however, overlapping, the 
Erector spinae to a slight extent. r ,, 

Keme*. The abdominal muscles are supplied by. th e lower irt tercostal, ilio -hypo- 
g astr ic. and ili o inguinal n erves. The ^Q uadra tus lumborum, receives filaments 
fromlEeTmtefior branches of^Se lumbar nerves. ‘ 
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In the description, of the abdominal muscles, mention has frequently been made 
the linea alba, lineaa semilunares and linem trunsversae; when the dissection of tho 
muscles is completed, these structures should be examined. 

The linea alba is a tendinous raph 4 or cord seen along the middle line of the 
abdomen, extending from the ensiform cartilage to the pubes. It is placed 
between the inner borders of the Recti muscles, and is formed by the blending of 
the aponeuroses of the Oblique and Transversalis muscles. It is narrow below, 
corresponding to the narrow interval existing between tho Recti, but broader 
above, as these muscles diverge from one another in their ascent, becoming of 
considerable breadth after great distension of the abdomen from pregnancy or 
ascites. It presents numerous apertures for the passage of vessels and nerves; 
the largest of theso is the umbilicus, which in the foetus transmits the umbilical 
vessels, but in the adult is obliterated, tho cicatrix being stronger than the neigh¬ 
bouring parts; hence umbilical hernia occurs in the adult above tho umbilicus, 
whilst in tho foetus it occurs at the umbilicus. The linea alba is in relation, in 
frout, with the integument, to which it is adherent, especially at the umbilicus ; 
behind, it is separated from the peritoneum by the transversalis fascia; and below, 
by the urachus, and tho bladder, when that organ is distended. 

The linec e semilun ares are two curved tendinous linos, placod one on each side 
of the linea alba. Each - corresponds with the outer border of the Rectus muscle, 
extends from the cartilage of the eighth rib to the pubes, and is'fiTrme<T~l>y 
the aponeurosis of the internal oblique at its point of division to enclose the 
Rectus, .where it is reinforced in front and behind by the External oblique and 
Transversalis. 

The linem transversm are three or four narrow transverse lines which intersect 
the Rectus muscle as already mentioned : they connect the linea: semiluuares with 
the linea alba. 

Actions. The abdominal muscles perform a threefold action. 

When the pelvis and thorax are fixed," they compress the abdominal viscera, 
by constricting the cavity of the abdomen, in which action they are materially 
assisted by the descent of the diaphragm. By these means the •'Wetus is expelled 
from the uterus, the faeces from the rectum, .the, mine from the bladder, and its 
contents from the stomach in vomiting. 

If the spine is fixed, these muscles compress the lower part of the thorax, 
materially assisting in expiration. If the spine is not fixeil, the thorax is bent 
directly forward, when the muscles of both sides act, or to either side when those 
of the two sides act alternately, rotation of the trunk at the same time taking place 
to the opposite side. 

If the thorax is fixed, these muscles acting together, draw the pelvis upwards, 
as in climbing ; or, acting singly, they draw the pelvis upwards, and rotate the 
vertebral coluqm to one side or the other. The Recti muscles, acting from below, 
depress the thorax, and consequently flex the vertebral column ; when acting from 
above, they flex the pelvis upon tho vertebral column. The Pyramidales are tensors 
of the linea alba. * 

The Quadratus lumborum, by the portion inserted into the last rib, drftws 
down and fixes that bone, acting thereby as a muscle of forced expiration: by the 
portion inserted into the lumbar vertebrae, it draws the spine towards the'ilium, 
and thus inclines the trunk towards its own side: or, if the thorax and spine be 
fixed, it may act upon the pelvis—raising it towards its own side when only one 
muscle is put in action, and when both muscles act together, either from below or 
above, they flex the trunk. 

Muscles and Fascije of the Thorax. 

» 

The Muscles exclusively connected with the bones in this region are few in 
somber. They are the 

Interoostales Externi. Infracostales, 

i Intercostales Intern!. Triangularis Sterai. 

Levatores Costarum. 
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Intercostal Fasciae.. A thin but firm layer of fascia covers the outer surface of 
the External intercostal and the inner surface of the Internal intercostal muscle#; 
and a third layer, more delicate, is interposed between the two planes of muscular 
fibres. These are the intercostal fasciau ; they are best marked in those situations 
where the muscular fibres are deficient, as between the External intercostal 
muscles and sternum, in front; and between the Internal intercostals and spine, 
behind. 

The Intercostal Muscles (fig. 174) are two thin planes of muscular and tendinous 
structure, placed one over the other, filling up the intercostal spaces, and being 
directed obliquely between the margins of the adjacent ribs. They have received 
the name ‘external ’ and ‘ internal,’ from the position they bear to one another. 

The External Intercostals are eleven in nu mber on each side, being attached to 
the adjacent margins of each pair of ribs, and extending from the tubercles of 
the ribs, behind, to the commencement of the cartilages of the ribs, in front, 
where they terminate in a thin membranous aponeurosis, which is continued for¬ 
wards to the sternum. They arise. from the outer lip of the groove on the lowers 
border of each rib, and are inserted into the upper border of the rib below. 
In the two lowest spaces they extend to the end of the ribs. Their fibres are 
directed obliquely downwards and forwards, in a similar direction with those of 
the External oblique muscle. They are thicker than the Internal intercostals. 

Relations. By their outer surface., with the muscles which immediately invest 
the chest, viz. the Peetoralis major and minor, Sorratus magims, andf Khoniboideus 
major, Serratus posticus superior and inferior, Scalenus posticus, Sacro-lnmbalis, 
Ijougissimus dorsi, C'ervicalis ascendens, Transversal is colli, Levatoros costarum, 
and the Obliquus extennis abdominis. By their internal surface, with a thin layer 
of- fascia, which separates them from the intercostal vessels and nerve, and the 
Internal intercostal muscles, and, behind, from tlie pleura. ( 

The Internal Intercostals, also eleven in number on each side, are placed on the 
inner surface of the preceding, commencing anteriorly at the sternum, in the 
interspaces between the cartilages of the true ribs, and from the anterior extre¬ 
mities of the cartilages of the false ribs. They extend backwards as far as the 
angles of tlio ribs; whence they are con tinned to the vertebral column by a thin 
aponeurosis. They arise from the inner lip of the groove on the lower border of 
each rf-ib, as well as from the corresponding costal cartilage, and are inserted into 
the upper border of the rib below. Their fibres are directed obliquely downwards 
and backwards, decussating with the fibres of the preceding. 

Relations. By their external surface, with the External intercostals, and the 
intercostal vessels and nerves. By their internal surface, with ilie Pleura costalis, 
Triangularis sterni, and Diaphragm. 

The Intercostal muscles consist of muscular and tendinous fibres, the latter being 
longer and more numerous than the former; hence the walls of the intercostal 
spaces possess very considerable strength, to which the crossing of the muscular 
fibres materially contributes. 

A muscle or muscular slip is occasionally found running more or less vertically upwards 
over the anterior parts of the ribs, which has been named ‘ Supracostal muscle ’ bv Mr. J, 
Wood (‘Proc. Royal Soc.,’ June 15, 1865), and ‘ Rectus thoracis’ by Prof. Turner (‘Journ. 
of Anat. and Phys.,’ ser. 2. No. II., p. 392). The latter writer conjectures that it is homo¬ 
logous with the prolongation of the Rectus abdominis muscle to the thorax, which is 
met with in some animals. In a case figured by Prof. Turner, the muscle arose by two 
heads, one from the fifth rib (the breadth of which alone separated it from the Rectus 
abdominis) and the other from the fourth, and ascended beneath the Peetoralis major 
muscle to be inserted into the first rib, close to the tendon of the Subclavius muscle. 

The Infracostales consist of muscular and aponeurotic fasciculi, which vary in 
number and length; they arise from the inner surface of one rib, and are inserted 
r into the inner surface of. the first, second, or third rib below. Their direction ip 
* roost usually oblique, like the Internal intercostals. They are most frequent 
. between the lower ribs. 

The Triangularis Sterni is a thin plane of muscular and tendinous fibres, 

S ' 
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situated upon the*inner wall of the front of the chest. It arises from the" lower 
part of the side of the sternum, from the inner surface of the enBifown cartilage, 
and from the sternal ends of the costal cartilages of the three or four lower- true 
ribs. Its fibres diverge upwards and outwards, to be inserted by fleshy digita-tippa 
intp the lower border and inner surfaces of the costal cartilages of the second, 
third, fourth, and fifth ribs. The lowest fibres of this muscle are horizontal in 
their direction, and are continuous with those of the Transversalis; those which 
succeed are oblique, whilst the superior fibres are almost vertical. This muscle 
varieS much in its attachment, not only iif different bodies, but on opposite sides 
of the same body. 

Relations. In front, with the sternum, ensiform cartilage, costal cartilages, 
Internal intercostal muscles, and internal mammary vessels. Behind, with the 
pleura, pericardium, and anterior mediastinum. 

The Levator as Cost,arum (fig. 165), twfelve in number on each side, are small 
tendinous and fleshy bundles, which arise from the extremities of the transverse 
processes of the dorsal vertebra}, and passing obliquely downwards and outwards, 
are inserted into the upper rough surface of the rib below them, between the tubercle 
and the angle. That for the first rib arises from the transverse process of the last 
cervical vertebra, and that for the last from the eleventh dorsal. The Inferior 
levatores divide into two fasciculi, one of which is inserted as above described ; 
the other fascicul us.-passes down to the second rib below its origin ; thus, each of 
the lower ribs receives fibres from the transverse processes of two vertebrae. 

Nerves. The muscles of this group are supplied by the intercostal nerves. 

Actions. The Intereostals are the chief agents in the movement of the ribs in 
ordinary respiration. The External intereostals raise the ribs, esj)ecially their fore 
part, and so increase the capacity of the chest from before backwards; at the same 
time they evert their lower borders, and so enlarge the thoracic cavity transversely. 
The Internal intereostals, at the side of the thorax, depress the ribs, and invert 
their lower borders, and so diminish the thoracic cavity; but at .the fore part of 
the chest these muscles assist the External intereostals in raising the cartilages.* 
The Levatores costarum assist the External intereostals in raising the ribs. The 
Triangularis stemi draws down the costal cartilages; it is therefore an expiratory 
muscle. 

Muscles of Inspiration and Expiration. The muscles which assist the action of 
the Diaphragm in inspiration are the Intereostals and the Levatores costarum as 
above stated, the Scaleiii, the Serratus posticus superior, and to a slight extent the 
Subclavius. When the need for more forcible action exists, the shoulders and the 
base of the scapula are fixed, and then the powerful muscles of forced inspiration 
come into play; the chief of these are the Serratus rnagnus, Latissimus dorsi, and 
the Pectorales, particularly the Pectoralis minor. The Sterno-mastoid also, when 
the head is fixed, assists in forced inspiration, by drawing up the sternum, and by 
fixing the clavicle, and thus affording a fixed point for the action of the muscles of 
the chest. 

The ordinary action of expiration is merely passive, the resilience of the ribs and 
the elasticity of the lungs producing a tendency to a vacuum. This causes the ascent 
of the abdominal viscera covered by the Diaphragm. Forced expiratory actions 

* The view of the action of the Intercostal muscles given in the text is that which is 
tanglit by Hutchinson (‘Oycl. of Anat. and Phvs,,’ art. Thorax), and is usually adopted in 
our schools. It is, however, much disputed, flatnberger believed that the External inter- 
costals act as elevators of the ribs, or muscles of inspiration, white the Internal act in 
expiration. Haller taught that both sets of muscles act in common—viz. as muscles of 
inspiration—and this view is adopted by many of the best anatomists of the Continent, and 
appears supported by many observations made on the human subject under various conditions 
of disease, and on living animals in whom the muscles have been exposed under chloroform. 
The reader may consult an interesting paper by I)r. Oleland, in the ‘Journal of Anat. and 
Irftys.,’ No II., May 1867, p. 209, ‘On the llutchinsonian Theory of the Action of the 
Intercostal Muscles,’who refers also to Henle, Luschka, Badge, and Baumler, ‘Observations 
on the Action of the Intercostal Muscles,’ Erlangen, i860. (In ‘ New Syd. Soc.'e Year- 
BaoKf&r 1861,’ p. 694 
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are performed mainly by the flat muscles (Obliqui and TraiSsversalis) of the 
abdomen, assisted also by the Rectus. Other muscles of forced expiration are 
the 'Internal intercostals and Triangitlaris sterni (as above mentioned), the 
Serratus posticus inferior, the Quadratus lumbornm, and the Sacro-lumbalis. 


Diaphbagmatic Region. 

Diaphragm. 

The Diaphragm (lui<t>paypa, a partition wail) (fig. 171) is a thin musculo-fibrouR 
septum, placed obliquely at the junction of the upper -with the middle third of the 
trunk, and separating the thorax from the abdomen, forming the fl»>or of the former 
cavity and the roof of the latter. It is elliptical, its longest diameter being from 
side to side, somewhat fan-shaped, the broad elliptical portion being horizontal, the 
narrow part, which represents the handle of the fan, vertical, and joined at right 



angles to the former. It is from this circumstance that some anatomists describe it 
as consisting of two portions, the upper or great muscle of the Diaphragm, and the 
lower or lesser muscle. It arises from the whole of the internal circumference of 
the thorax,.being attac hecQn front, by fleshy fibres .to the en siform cartilag e: on 
either aid e. to the inner surface of the cartilages and[ bony portions of the jsix.jpr 
se ven inferior ri hs . interdi gitati n g with the Transve isalis; and behin d, to two 
apone urotic arche s, named - the UgaTnentum arcuatmn (S ferntumand internum, a nd 
t o the lumbar vertebrae . The fibres from these sources vary in length ; those aris- 
ing~fromthe ensiform appendix are very short and occasionally aponeurotic; those 
from! the ligamenta arcuata, and more especially those from the ribs at tsbejMe of 
the cht st, are longer, describe well-marked curves as they ascend, and: finally con¬ 
verge to be inserted into the circumference of the central tendon# Between tmasides 
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of the muscular slip from the ensiforni appendix and the cartilages of the adjoining 
ribs, the fibres of the Diaphragm are deficient, the interval being filled by areolar 
tissue, covered on the thoracic side by the pleurae ; on the abdominal, by the perito¬ 
neum. This is, consequently, a weak point, and a portion of the contents of the 
abdomen may protrude into the chest, forming phrenic or diaphragmatic hernia, or 
a collection of pus in the mediastinum may descend through it, so as to point at the 
epigastrium. 

The liyamentum arcuatum internum is a tendinous arch, thrown across the 
upper part of the Psoas inagnus muscle, on each side of the spine. It is connected, 
by one end, to the outer side of the bod y of theJirst, and occasionally the s eco nd 
lumbar vertebra, being continuous with the outer side of the tendon of the 
corresponding crus; and, by^ the other end, to the figint pf jth* praaaga 

of the second lumbar,, vertebra. “ * 

The litjamentum arcuatum externum is the thickened upper margin of the anterior 
lamella of the transversalis fascia ; it arches across the upper part of the Quadrat us 
lurnborum, being attached, by one extremity, to the front of the tran ^yffyan. p rocess 
of the second lumbar vertebra; and, by the other7~to the apex anil lower margin 
of the last rib. 

To the spine, the Diaphragm is connected by two crura, which are situated on 
the bodies of. the lumbar vertebral, on each side of the aorta. The crura, at 
their origin, are t^linous in structure ; t he right crus, larger and long er than the 
left, ari sing from tjie anteri or surface of the bodies and intervertebral substances 
of thtf s econd, t hird, and fourth lumbar vertebra;; the l eft., f rom the second and 
third ; both blendingwith theanterior common lig ament o f tK e apme A t e ndinous 
aych is thrown across the front of the vertebral column, from the tendon of one 
eras to that of the other, beneath which pass the aorta , vena azygos major, and 
thora.eic_dy.siL,,. The tendons terminate in two largo fleshy bellies,“whlcli^ with the 
tendinous portions above alluded to, are called the crura, or p illafs of the Jia- 
■phraym. The outer fasciculi of the two crura are directed upwards and outwards 
to the central tendon; but the inner fasciculi decussate in front of the aorta, and 
‘then diverge, so as to surround the oesophagus before ending in the central tendon. 
'The anterior and larger of these fasciculi is formed by the right crus. 

The Central or -Gordiform Tendon of the Diaphragm is a thin tendinous apo¬ 
neurosis, situated at the centre of the vault formed by the muscle, immediately 
below the pericardium, with which its circumference is blended. It is shaped 
somewhat like a trefoil leaf, consisting of three divisions, or leaflets, separated from 
one another by slight indentations. The right leaflet is the largest; the middle 
one, directed towards the ensiform cartilage, the next in size; and the left, the 
smallest. In structure, the tendon is composed of several planes of fibres, which 
intersect one another at various angles, and unite into straight or curved bundles— 
an arrangement which affords it additional strength. 

The Oj>eui>vjH connected with the Diaphragm are tliree large and .several 
s malle r apertures. The former are the aortic, the oesoptia^ffl, find the opening 
for the"vena cava. 

The aortic eveni n g *is the lowest and the most posterior of the three large aper¬ 
tures connected with this muscle. It is situated in the middle line, immediately 
in front of the bodies of the vertebrae; and is, therefore, behind the Diaphragm, 
not in it. It is an osseo-aponeurotic aperture, formed by a tendinous arch thrown 
across the front of the bodies of the vertebrae, from the crus on one side to that 
on the other, and trans mits the ao rta, vena az ygos major, thofacic du ct, and 
sionally the left. ^Tnpatheticjftg.rye. * 

The oesophageal openimf, elliptical in form, muscular in structure, and formed by 
the two crura, is placed above, and, at the same time, anterior, and a little to the 
left of the preceding. It transmits the oesophagus and pneumogastric nerves. 
The anterior margin of this aperture is occasionally tendinous, being formed by the 
margin of the central'tendon. 

i openiny for the vena cava is the highest: it is quadrilateral in form, ten- 
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dinous in structure, and placed at the junction of the r jght and middle. If 

the cgjitmjLtflftdon, its margins teingobun 3 e 3 ”by four bundles of tendinous fibres, 

which meet at right angles. 

The rigkf fyrti-a f.vn.n«n-i Us the sympathet ic jmd-the jgreater and less e r splanchnio 
n©r«aa-nfi.tha.right side; the li ft, crux, the greater and le sser splanch nic rwrym of 
the left side, and the v ena azygos minor. 

The IS'erpus Membr anes in rela tion with, the Diaphragm, a te four in number : 
three lining its" up|> 3 F or thoracic surface; one its aTidTiinTnal. Tlie three serous 
membranes on its upper surface are the pleura on either side, and the serous layer 
of the pericardium, which covers the middle portion of the tendinous centre. The 
serous membrane covering its under surface is a portion of the general peritoneal 
membrane of the abdominal cavity. 

The Diaphragm is arched, being convex towards the chest, and concave to the 
abdomen. The right portion forms a complete arch from before backwards, being 
accurately moulded over the convex surface of the liver, and having rested upon it the 
concave base of the right lung. The left portion is arched from before backwards in 
a similar manner; hut t he arch is n arrower in front, being encroached upon by the 
per icardium, and lower than the right, at its summit, by about three-quarters of an 
inch. It su pp orts"fh V ba se of theleft lung, and covers the great end of the stomach, 
the spleen and le ft kidney. The central port ion, which supportajlfee heart, is higher, 
in front at th e ster num, and behind at the vertebra',’"tHan the lateral portions; the 
reverse is the case in the partsTuit her removed from the surface of the body. 

The height of the Diaphragm is constantly varying during respiration, the 
muscle being carried upwards or downwards from the average level; its height 
also varies according to the degree of distension of the stomach and intestines, and 
the size of the liver. After a forced e xpiration, the right arch is on a level, jjijront 
with the -fourth, costal car tilag e ; at the side , with thg fifth,,sixth, and seventh ribs ; 
and behi nd with the eighth rfb; the left arch being usually*from “one"to'"two‘ribs'; 
breadth below the level of the right one. In a forced inspiration, it descends from 
one to two inches; its slope would then bo represented by a line drawn from the 
ensiform cartilage towards the tenth rib. 

Nerves. The Diaphragm is supplied by the phrenic nerves and phrenic plexus 
of the sympathetic. 

Actions. The action of the Diaphragm modifies considerably the size of the 
chest and the' position of the thoracic and abdominal viscera. During a forced 
inspiration, the cavity of the' thorax is enlarged in tho vertical' direction from 
two to three inches, partly by the ascent of the walls of the chest, partly by 
the descent of the Diaphragm. The chest, consequently, encroaches upon the 
abdomen : tho lungs are expanded, and lowered, in relation with the ribs, nearly 
two inches ; the heart being drawn down about an inch and a half; the descent of 
the latter organ taking place indirectly through the medium of its connection with 
the lungs, as well as directly by means of the central tendon to which the peri¬ 
cardium is attached. The abdominal viscera are also pushed down (the liver, to 
the extent of nearly three inches), so that these organs are no longer protected 
by the libs. During expiration, when the Diaphragm is passive, it is pushed up 
by the action of the abdominal muscles; the cavity of the abdomen (with the 
organa 'contained in it) encroaches upon the chest, by which the lungs and heart are 
compressed upwards, and the vertical diameter of the thoracic cavity diminished. 
The Diaphragm is "passive when raised or lowered, by the abdominal organs, in¬ 
dependently of respiration, in proportion as they are large or small, full or empty; 
hence the oppression felt in the chest after a full meal, or from flatulent distension 
of the stomach and intestines. 

In all expulsive acts the Diaphragm is called into action, to give additional 
power to each expulsive effort. Thus, before sneezing, coughing, laughing, and 
crying.; befope vomiting; previous to the expulsion of the urine and fiece«, or of 
the ftetue from the womb, a deep inspiration takes place.* : -i'i ' 

* For a detailed description.of the general relations of the Diaphragm, and its action, refer- 
to Dr. Sibson's ‘ Medical Anatomy.’ 
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MUSCLES AND FASCIAE OF THE UPPER EXTREMITY. 

"* 

The Muscles of the Upper Extremity are divisible into groups, corresponding 
with the different regions of the limb. 


Of the Shoulder. 
Anterior Thoracic Region. 

Pectoralis major. 

Pectora l is minor. 

Subclavius. ' 

JAlteral Th orac ic' Royion. 
Serratus magi ms. 

• < 

Arrow ial /leyion. 

Deltoid. 

A n.terior Scapular Region. 
Sub-capiilaris. 

Posterior Scapular Ileyion. 

Siipraspina tns. 

Infraspinatus. 

Tere.s minor. 

Texes major. 

Of the Arm. 
Anterior , Humeral Region. 

Coraco-brachialis. 

Biceps. 

Brachiulis anticus. 

Posterior Humeral Region. 
Triceps. 

Subanconeus. 

Of the Forearm. 
Anterior Brachial Region. 

t Pronator radii teres, 
tj Flexor carpi radialis. 

y *'i Palmaris longus. 

I Flexor carpi ulnaris. 

°° 'Flexor sublituis digitorum. 


c g i Flexor profundus*digitorum. 
f ] Flexor longus pollieis. 
w t-d v p r onator quadratus. 


Radial Region. 
Supinator longus. 

Extensor carpi radialis longior. 
Extensor carpi radialis brevier. 


P 

tc 


Posterior Brachial Region. 
Extensor communis digitorum. 
Extensor minimi digiti. 

Extensor carpi ulnaris. 

Anconeus. 

/Supinator brevis. 

| Extensor ossis inetacarpi pollieis. 
Extensor primi internodii pollieis. 
j Extensor secuudi internodii pollieis. 
'Extensor indicis. 


Of the Hand. 

Radial Region. 

Abductor pollieis. 

Flexor ossis metnearpi pollieis (opponens). 
FI exor brevis pollieis. 

Abductor pollieis. 

Ulnar Region. 

Palmaris brevis. 

Abductor minimi digiti. 

Flexor brevis minimi digiti. 

Flexor ossis metacarpi minimi digiti 
(opponens). 

Palmar Region. 

Lumbricales. 

Interossei palmares. 

Interossei dorsales. 


Dissection of Pectoral Region and A.villa (fig. 172). The arm being drawn away from the 
side nearly at right angles with the trunk, and rotated outwards, make a vertical incision 
through the integument in the median line of the chest, from the upper to the lower part of 
the sternum; a second incision along the lower border of the Pectoral muscle, from the 
ensifoun cartilage to the inner side of the axilla; a third, from the sternum along the clavicle, 
as far as its centre ; and a fourth, from the middle of the clavicle obliquely downwards, along 
the interspace between the Pectoral and Deltoid muscles, as low as the fold of the arm-pit. 
The flap of integument is then to be dissected off in the direction indicated in the figure, but 
not entirely removed, as it should be replaced on completing the dissection. If a transverse 
incision is now made from the lower end of the sternum to the side of the chest, as far as 
the posterior fold of the arm-pit, and the integument reflected outwards, the axillary space 
will he more completely exposed. 


Fasci* of the Thorax. 

Hie superficial fascia of the thoracic region is a loose cellulo-fibrous layer, 
continuous with the superficial fascia of the neck and upper extremity above, and 
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S.Disscctiou of 

SHOULDER It ARM 


of the abdomen below; opposite the mamma, it subdivides into two layers, one of 

which passes in front, the other be- 
* 7 2 —Dissection of tipper Extremity: hind that gland ; and from both of 

these layers numerous septa pass 
into its substance, supporting its 
various lobes: from the anterior 
layer, fibrous processes pass for¬ 
ward to the integument and nipple, 

. enclosing in their areolae masses of 
fat. These processes were called 
by Sir A. Cooper the liyamentn 
suspeusoria, from the support they 
afford to the gland in this situation. 
On removing the superficial fascia 
with the‘mamma the deep fascia, of 
the thoracic region is exposed ; it is 
a thin aponeurotic lamina, covering 
the surfsice of the great Pectoral 
muscle, and sending numerous pro¬ 
longations between its fasciculi : it 
is attached, in the middle line, to 
the front of the sternum; and, 
above, to the clavicle: it is very 
thin over the upper part of the 
muscle, somewhat thicker in the 
interval liotwecn the Peetoralis 
major and Latissimus dorsi, where 
it closes in the axillary space, and 
divides at the outer margin of the 
latter muscle into two layers, one of 
which passes in front, and the other 
behind it ; these proceed as far as the spinous processes of the dorsal vertebra?, 
to which they are attached. At the lower part of the thoracic region, this fascia 
is well developed, and is continuous with the fibrous sheath of the Recti musles. 



/. Dissection of 
PECTORAL REGION 
and 


S-BENO^EIBOW 


He . FORE-ARM 


S, PALM <rf HAND 


Anterior Thoracic Region. 

Peetoralis Major. Peetoralis Minor. 

Subclavius. 

The Peetoralis Major (fig. 173) is a broad, thick, triangular muscle, situated at 
the upper and fore part of the chest, in front of the axilla. It arises from the 
anterior surface of the sternal half of the clavicle; from half the breadth of the 
anterior surface of the sternum, as low down as the attachment of the car tilage of 
the sixth or seventh rib";''its origin consisting of aponeurotic fibres, which intersect 
with those of the opposite muscle ; it also arises from the cartilages of all the 
true r ibs, with the exception, frequently, of the first, cr of the seventh, or both; 
ancTTrom the aponeurosis of the External oblique muscle of- the abdomen. The 
fibres from this extensive origin converge towards its insertion, giving to the muscle 
a radiated appearance. Those fibres which arise from the clavicle pass obliquely 
outwards and downwards, and are usually separated from the rest by a cellular 
interval: those from the lower part of the sternum, and the cartilages of the lower 
true ribs, pass upwards and outwards; whilst the middle fibres pass horizontally. 
As these three sets of fibres converge, they are so disposed that the upper overlap 
the middle, and the middle the lower portion, the fibres of the lower portion being 
folded backwards upon themselves; so that those fibres which are lowest in front 
become highest at their point of insertion. They all terminate in a fiat tendon, 
about two inches broad, which is inserted in to t he anterior bicipital ridge -i ff th e 
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linr rmni s. This tendon consists of two laminse, placed one in front of the other, 
and usually blended together below. The anterior, the thicker, receives the cla¬ 
vicular and upper half of the sternal portion of the muscle; the posterior lamina 
receiving the attachment of the lower half of'the sternal portion. From this 
arrangement it results, that the fibres of the upper and middle portions of the 
muscle are inserted into the lower part of the bicipital ridge; those of the lower 
portion, into the upper part. The tendon, at its insertion, is connected with that of 
the Deltoid ; it sends up an expansion over the bicipital groove towards the head of 

j73, —Muscles of the Chest and Front of the Arm. Superficial View. 


c-"' 




the humerus; another backwards, which lines the groove; and a third to the fascia 
of the aim. 

Relations. By its anterior surface , with the integument, the superficial fascia, the 
Platysxna, and the mammary gland. By its posterior surface —its thoracic portion, 
with the sternum, the ribs and costal cartilages, the SubclavitiB, Pectoralis minor, 
Sapsatus magnws, and the Intercostals; its* axillary po rtion forms the anterior 
wa|l : ' .of'the axillary space, and covers the axIHary vessel s and jaei%wu Its upper 
lies paralleh with the Deltoid, from which it is sepa^tSHby the cephalic 
vein and descending branch of the thoracico-acromialis artery. Its lower fjor'Ser 
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forms the anterior margin of the axilla, being at first separated from the Latissimus 
dorsi by a considerable interval; but both muscles gradually converge towards the 
outer part of the space. 

• Peculiarities. In muscular subjects, the sternal origins of the two Pectoral muscles are 
separated only by a narrow interval; but this interval is enlarged where these muscles are ill 
developed. Very rarely, the whole of the sternal portion is deficient. Oceasionallv, one or 
two additional muscular slips arise from the aponeurosis of the External oblique, and become 
united to the lower margin of the Pectoralis major. A slender muscular slip is occasionally 
found lying parallel with the outer margin of the sternum, overlapping the origin of the 
pectoral muscle. It is attached, by one end, to the tipper part of the sternum near the origin 
of the sterno-msstoid; and, by the other, to the anterior wall of the sheath of the Rectus 
abdominis. It has received the name 1 Rectus sternalis.’ 

Dissection. Detach the Pectoralis major by dividing the muscle along its attachment to 
the clavicle, and hv making a vertical incision through its substance a little external to its 
line of attachment to the sternum and costal cartilages. The muscle should then he reflected 
outwards, and its tendon carefully examined. The Pectoralis minor is now exposed, and 
immediately above it, in the interval between its upper border and the clavicle, a strong 
fascia, the costo-coracoid membrane. 

The costo-coracoid membrane, protects the axillary vessels and nerves ; it is 
very thick aud dense externally, where it is attached to the coracoid process, and 
is continuous with the fascia of the arm ; more internally, it is connected with the 
lower border of the clavicle, as far as the sternal extremity of the first rib; traced 
downwards, it [Misses behind the Pectoralis minor, surrounding, in a more or less 
•complete sheath, the axillary vessels and nerves ; and, above, it sends a prolongation 
behind the Subclavius, which is attached to the clavicle, and so encloses the 
muscle in a kind of sheath. The costo-coracoid memb rane i s pierced by the cephalic 
vein, the tboracico-acromialis artery and vein, superior thoracic artery and anterior 
thoracic ner ves. * 

The Pectoralis Minor (fig. 174) is a .thin, flat, triangular muscle, situated at 
the upper part of the thorax, beneath the Pectoralis major. It arises by three 
tendinous digitations, from the upper margin and outer .surface of the third, fourth, 
and fifth jibs, near their cartihiges, and'From the aponeurosis covering the Inter¬ 
costal muscles; the fibres pass upwards and outwards, and converge to form a flat 
tendon, which is insert ed into the anter ior border of the coracoid process of the 
sc apula. 

Relations. By its anterior surface,, with the Pectoralis major, and the superior 
thoracic vessels .and nerves. By its posterior surface, with the libs, Intercostal 
muscles, Semitus magnus, tjhe axillary space, and the axillary vessels and nerves. 
Its upper border is separated from the clavicle by a triangular interval, broad 
internally, narrow externally, bounded in front by the costo coracoid membrane, 
and internally by the libs, in this space are seen the axillary vessels and nerves. 

The costo-coracoid membrane should now be removed, when the Subclavius muscle will 
he seen. 

The Subclavius is a long, thin, spindle-shaped muscle, placed in the interval 
between the clavicle and the first rib. It arises by a shprt, thick tendon from the 
cartilage of the first rib, in front of the rhomboid ligament; the fleshy fibres 
proceed obliquely outwards, to be inserted into a deep groove on the under surface 
of the middle third of the clavicle. 

Relations. By its upper surface, with the clavicle. By its under surface, it is 
separated from the first rib by the subclavian vessels and brachial plexus of nerves. 
Its anterior surface is separated from the Pectoralis major by the costocaracoid 
aponeurosis, which, with the clavicle, forms an osteo-fibrous sheath in which the 
muscle is enclosed. 

If the costal attachment of the Pectoralis minor is divided across, and the muscle re¬ 
flected outwards, the axillary vessels sfl8 nerves are brought fully into view, and should he 
examined. 

Nerves. The PectqjfxdjniLseles ai% supplied by the anterior,thoracic nerves; the 
Subclavius, by a filament from the cord-formed by the union of the fifth and sixth 
cervical nerves. 
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Actions. If the arm has been raised by the Deltoid, the Pectoralis major will, 
conjointly with the Latirsimus dorsi and Teres major, depress it to the side of 
the chest; and, if acting singly, it will draw the arm across the front of the chest. 
The Pectoralis minor depresses the point of the shoulder, drawing the.scapula 
downwards and inwards to the thorax. The Subclavius depresses the shoulder, 
drawing the clavicle downwards and forwards. When the arms are fixed, all 'three 
muscles act upon the ribs, drawing them upwards and expanding the. chest, and 
thus becoming very important agents in foreed inspiration. Asthmatic patients 
always assume this attitude, fixing the shoulders, so that all these muscles may be 
brought into action to assist in dilating the cavity of the chest. 

Lateral Thoracic Region. 

•Senates Magnus. 

The Serralus Magnv# (fig 174) is a broad, thin, and irregularly quadrilateral 
muscle, situated at the upper part and side of the chest. It arises. by nine fle shy 


174.—Muscles of the Chest and Front of the Arm, with the Boundaries 

of the Axilla. 



digitations froth the outer surface and upper border pf the eight upper, ribs (the 
second^ rib..having., two). and from the ajameuros-is covering the upper intercostal 
spaces,and is inserted into the whole length of"lhe anterior aspect pf the posterior 
°f the scapula. This muscle has been divided into three portions, a superior, 
middle, and inferior, on account of the difference in the direction, arid in the extent 
of attachment of each part. The u pper .portion, separated from the rest by a 
cellular interval, is a narrow, but thick fasciculus, which arises by two digitations 
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from tbe first and second ribs, and from the aponeurotic arch between them ; its 
fibres proceed upwards, outwards, and backwards, to be inserted into the triangular 
smooth, s urface on the anterior aspect of the superior angle of the scapula. The 
midjReupoetipn of the muscle arises by three digitations from the second, third, and 
fourth ribs; it forms a thin and broad muscular layer, which proceeds horizontally 
backwards to be inserted into the posterior border of the scapula, between the 
superior and inferior angles. The lowe r po rtion arises from the fifth, sixth, seventh, 
and eighth ribs, by four digitations, in the intervals between which are received 
corresponding processes of the External oblique; the fibres pass upwards, outwards, 
and backwards, to be inserted into the anterior surface of tbe inferior angle of the 
scapula, by an attachment partly muscular, partly tendinous. 

Relations. This muscle is covered, in front, by the Pectoral muscles; behind, by 
the Subscapularis; above, by the axillary vessels and nerves. Its deep surface 
rests upon the ribs and Intercostal muscles 

Nerves. The Serratus magnus is supplied by tbe postetfor thoracic, nerve. 

Actions. The Serratus magnus is the most important external inspiratory 
m uscle . When the shoulders are fixed, it elevates the ribs, and so dilates the 
cavity of the chest, assisting the Pectoral and Subclavius muscles. This muscle, 
especially its middle and lower segments, draws the base and inferior angle of the 
scapula forwards, and so raises the point of the shoulder by causing a rotation of 
the bone on the side of the chest; assisting the Trapezius muscle in supporting 
weights upon the shoulder, the thorax being at the same time fixed by preventing 
the escape of the included air. 

Dissection. After completing the dissection of the Axilla, if the muscles of the hack have 
been dissected, the upper extremity should be separated from the trunk. Saw through 
the. clavicle at its centre, and then-cut through the muscles, which connect the scapula and 
arm with the trunk, viz. the Pectoralis **mnor, in front, Serratus magnus, at the side, and 
the Levator auguli scapulae, the Rhomboids, Trapezius, and Lalissimus dorsi behind. These 
muscles should be cleaned and traced to their respective insertions. Then make an incision 
through the integument, commencing at the outer third of the clavicle, and extending along 
the margin of that hone, the acromion process, and spine of the scapulas; the integument 
should he dissected from above downwards and outwards, when the fascia covering the 
Deltoid is exposed (.fig. 172, No. 3). 

The superficial fascia of the upper extremity, is a thin cellulo-fibrous lamina, 
containing between its layers the superficial veins and lymphatics, and the cuta¬ 
neous nerves. It is most distinct in front pf the elbow, and contains very large 
superficial veins and nerves ; in the hand it is hardly demonstrable, the integument 
being closely adherent to Tbe deep fascia by dense fibrous bands. Small subcu¬ 
taneous bursse are found in this fascia, over- tbe acromion, the olecranon, and the 
knuckles. The deep fascia of the upper extremity comprises the aponeurosis of 
the shoulder, arm, and foreaim, the anterior and posterior annular ligaments of the 
carpus, and the palmar fascia. These will be considered in the description of the 
muscles of the several regions. 

Acromial Region. 

Deltoid. 

The deep fascia covering the Deltoid (deltoid aponeurosis) is a thick and 
strong fibrous layer, which encloses the outer surface of the muscle, and sends down 
numerous prolongations between its fasciculi; it is continuous, internally, with the 
fascia covering the great Pectoral muscle ; behind, with that covering the Infra¬ 
spinatus and back of the arm: above, it is attached to the clavicle, the acromion, 
and spine of the scapula. 

The Deltoid (fig. 173) is a large, thick, triangular muscle, which forms the con¬ 
vexity of the shoulder, and has received its name from its resemblance to the Greek 
letter A reversed. It surrounds the shoulder-joint in the greater part of its extent, 
covering it on its outer side, and in front and behind. It arises from the quter 
third of the anterior border and upper surface of the clavicle fftoap. the 
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m argin and upper surface of the acroiman. process; and from the whol e l ength of 
the lower border of the spine of the scapula. From this extensive origin, the 
fibres converge towards their insertion, the middle passing vertically, the anterior 
obliquely backwards, the posterior obliquely forwards; they unite to form a thick 
tendon, which is inserted into a rough prominence on the middle of the o uter s ide 
of the shaft of the humerus. This muscle is remarkably coarse in texture, and 
intersected by three or four tendinous lamina'; these are attached, at intervals, to 
the clavicle and.acromion, extend into the substance of the muscle, and give origin 
to a number of fleshy fibres. The largest of these lamina; extends from the summit 
of the acromion. 

Relations. By its superficial surface, with' the integument, the superficial fascia, 
Platysma, and supra-acromial nerves. Its deep surface is separated from the 
head of the humerus by a large sacculated synovial bursa, and covei's the coracoid 
process, coraco-acroinial ligament, Pectoral is minor, Uoraco-brachialis, both heads 
of the Biceps, tendon of .the Pectoral is major, Infraspinatus, Teres minor, Triceps 
(its scapular and external heads), the circumflex vessels and nerve, and the humerus. 
Its anterior border is separated from the Pectoral is major by a cellular interspace, 
which lodges the cephalic vein and descending branch of the thoracico acromialis 
artery. Its posterior border rests on the Infraspinatus and Triceps muscles. 

Nerves. The Deltoid is supplied by the circumflex nerve. 

Actio?is. The Deltoid raises the arm directly from the side, so as to bring it at 
right angles with the trunk. Its anterior fibres, assisted by the Pectoral is major, 
draw the arm forwards) and its posterior fibres, aided by the Teres major and 
LatisSimus dorsi, draw it backward*?. 

Dissection. Divide the Deltoid across, near its upper part, by an incision carried along 
the margin of the clavicle, llie, acromion process, ana spine* of tlie acapnia, and reflect it 
downwards; the bursa will be seen on its under surface, as well as tho circumflex vessels 
and nerve. The insertidh of the muscle should be Carefully examined. 

Anterior Scapular Deo ion. 

Subscapularis. 

The subscajmlar aponeurosis is a thin membrane, attached to the entire cir¬ 
cumference of the subpcapular fossa, and affording attachment by its inner surface 
to some of the fibres of the Subscapularis muscle : when this is removed, the Sub¬ 
scapularis muscle is exposed. 

The Subscapularis (fig. 174) is a large triangular rmf&cle, which fills up tho sub¬ 
scapular fossa, arising from its infernal two-thiids, with the exception of a narrow 
margin along the posterior border, and the surfaces at the superior and inferior 
angles which afford attachment to the Serratus magnus. Some fibres arise from 
tendinous laminae, which intersect the muscle, and are attached to ridges on the 
bone 5 anti others from an ajioneurosis, which separates the muscle from the Teres 
major and the long head of the Triceps. The fibres pass outwards, and, gradually 
converging, terminate in a tendon, which is inserted into the lasser tuberosity of 
the humerus. Those fibres which arise- from the axillary border of the scapula 
are inserted into the neck of the humerus to the extent of an inch below the tube¬ 
rosity. The tendon of' the muscle is in close contact with the capsular ligament 
of the shoulder joint, and glides over a large bursa, which separates it from the 
base of the coracoid process. This bursa communicates with the cavity of-the joint 
by an aperture in the capsular ligament 

Relations. By its anterior surface, with the Serratus magnus, Coraco-lirachialis, 
and Biceps, and the axillary vessels and nerves. By its posterior surface, with 
the scapula, the subscapular vessels aqd nerves, and the capsular ligament of the 
shoulder-joint. Its lower border is contiguous with the Teres major and Latissimus 
dorsi. - 

Jferves. It is supplied liy tho upper and lower subscapular nerves. 

Actions. The Subscapularis rotates the head of the humerus inwards; when 
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the arm is raised, it draws the humerus downwards. It is a powerful defence to 
the front of the shoulder-joint, preventing displacement of the head of the bone 
forwards. 

Posterior Scapular Region. (Fig. 175.) 

Supraspinatus. Teres Minor. 

Infraspinatus. Teres Major. 

Dissection. To expose these muscles, and to examine their inode of Insertion into the 
humerus, detach the Deltoid and Trapezius from their attachment to the spine of the scapula 
and acromion process. Remove the clavicle by dividing the ligaments connecting it with the 
coracoid process, and separate it at its articulation with its scapula: divide the acromion 
process near its root with a saw. The fragments being removed, tne tendons of the posterior 
Scapular muscles will be fully oxposed, and can be examined. A block should be placed 
beneath the shoulder-joint, so as to make the muscles tense. 

The supraspinous aponeurosis is a thick and dense membranous layer, which 
completes the osseo-tibrous ease in which the Supraspinatus muscle is contained ; 
affording attachment, by \ts inner surface, to some of the fibres of the muscle. It 
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is thick .internally, but thinner externally under the eoraeo-acromial ligament. 
When this fascia is removed, the Supraspinatus muscle is exposed. 

The Supraspinatus muscle occupies the whole of the supraspinous fossa, arising 
from its internal two-thirds, and from the strong fascia which covers its surface. 
The muscular fibres converge to a tendon, which passes across the capsular liga¬ 
ment of the shoulder-joint, to which it is intimately adherent, and is inserted into 
the highest of the three.facets on the great tuberosity of the humerus. 

Relations. By its upper surface , with the Trapezius, the clavicle, the acromion, 
the ooraco-acromial ligament, and the Deltoid. By its under surface, with the 
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scapula, the suprascapular vessels and nerve, and upper part of the shoulder 
joint. 

The infraspinous aponeurosis is a dense fibrous membrane, covering in the Infra¬ 
spinatus muscle, and attached to the circumference of the infraspinous fossa : it 
affords attachment, by its inner surface, to some fibres of that muscle, is continuous 
externally with the fascia of the arm, and gives off from its under surface inter- 
m oscular septa, which separate the Infraspinatus from the Teres minor, and the 
latter from the Terrs major. ’ 

The Infraspinatus is a thick triangular muscle, which occupies the chief part 
of the infraspinous fossa, arising by fleshy fibres, from its, internal two-thirds; 
and by tendinous fibres, from the ridges on its surface : it also arises from a strong 
fascia which covers it externally, and separates it from the Teres major and 
minor. The fibres converge to a tendon, which glides over the external border of 
the spine of the scapula, and, passing across the capsular ligament of the shoulder- 
joint, is inserted into the middle facet on the great tuberosity of the humerus, 
The tendon of this muscle is occasionally separated from the spine of the scapula 
by a synovial bursa, which communicates with the syhoviul membrane of the 
shoulder joint. 

Relations. By its posterior surface., with the Deltoid, the Trapezius, Latissimus 
dorsi, and the integument. By its anterior surface , with the scapula, from which 
it is separated by the suprascapular and dorsalis scapulae vessels, and with the 
capsular ligament of the shoulder joint. Its lower bonier is in conflict with the 
Teres minor, and occasionally united with it, and with the Teres major. 

The Teres Minor is a narrow, elongated muscle, w^iicli lies along the inferior 
border of the scapula It arises from the doisal surface of the axillary bonier of 
the scapula for the upper two-thirds of its extent, and from two aponeurotic 
lamina!, one of which separates this muscle fron* the Infraspinatus, the other from 
the Teres major; its fibres pass obliquely upwards t*hd outwards, and terminate in 
a tendon, which is inserted into the lowest of the three facets on the great tube¬ 
rosity of the humerus, and, by fleshy fibres, into the humerus immediately below 
it. The tendon of this muscle passes across the capsular ligament of the shoulder- 
joint. 

Relations. By its posterior surface, with the Deltoid, the Latissimus dorsi, and 
the integument. By its anterior surface, with the scapula, the dorsal branch of the 
subscapular artery, the long head of the Triceps, and the shoulder-joint. By its 
upper border, with the infraspinatus. By its lower border, with the Teres major, 
from which it is separated anteriorly by the long head of the Triceps. 

The Teres Major is a broad and somewhat flattened muscle, which arises from 
the dorsal aspect of the inferior angle of the scapula, and from the fibrous septa 
interposed Ix'twccn it and the Teres minor and Infraspinatus; the fibres are 
directed upwards and outwards, and terminate in a flat tendon, about two inches 
in length, which is inserted into the posterior bicipital ridge of the humerus. The 
tendon of this muscle, at its insertion into the humerus, lies behind that of the 
Latissimus dorsi, from which it is separated by a synovial bursa. 

Relations. By its posterior surface, with the integument, from which it is 
separated, internally, by the Latissimus dorsi ; and externally, by the ioug head of 
the Triceps. By its anterior surface, with the Subscapularis, Latissimus dorsi, 
Cora co-bra clmil is, short head of the Biceps, the axillary vessels, and brachial 
plexus of nerves. Its upper border is at first in relation with the Teres minor, 
from which it is afterwards separated by the long head of the Triceps. Its 
lower border forms, in conjunction with the Latissimus dorsi, part of the posterior 
boundary of the axilla. 

Nerves. The Supra- and Infraspinatus muscles are supplied by the supra¬ 
scapular nerve; the Teres minor, by the circumflex, and the Teres major, by the 
lower subscapular. 

Actions . The Supraspinatus assists the Deltoid in raising the arm from the side, 
and fixes the head of the humerus in its socket. The Infraspinatus and Teres minor 
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rotate the head of the humerus outwards : when the arm is raised, they assist in re¬ 
taining it in that position, and carrying it backwards. One of the most important 
uses of these three muscles is the great protection they afford to the shoulder-joint, 
the Supraspinatus supporting it above, and preventing displacement of the head of 
the humerus upwards, whilst the Infraspinatus and Teres minor protect it behind, 
and prevent dislocation backwards. The Teres major assists the Latissimus dorsi 
in drawing the humerus downwards and backwards when previously raised, and 
rotating it inwards ; when the arm. is fixed, it may assist the Pectoral and Latis¬ 
simus dorsi muscles in drawing the trunk forwards. 

* 

Anterior Humeral Region. (Fig 174.) 

Coraco-Brachialis. Biceps. Brachial is Anticus. 

Dissection. The arm being placed on the table, with the front surface uppermost, make a 
vertical incision through the integument along the middle line, from the outer extremity of 
the anterior fold of the axilla, to about two inches below the elbow-joint, where it should 
he joined by a transverse incision, extending from the inner to the outer side of the forearm; 
the two flaps being reflected on either side, the fascia should be examined. 

The deep fascia of the arm, continuous with that covering the shoulder and 
front of the great Pectoral muscle, is attached, above, to the clavicle, acromion, 
and spine of the scapula; it forms a thin, loose, membranous sheath investing the 
muscles of the arm, sending down septa between them, and composed of fibres 
disposed in a circular or spiral direction, and connected together by vertical fibres. 
It differs in thickness at different parts, being thin over the Biceps, hut thicker 
where it covers the Triceps, Hhd over the condyles of the humerus : it is strengthened 
by fibrous aponeuroseS, derived from the Pectoral is major and Latissimus dorsi, 
on the inner side, and from tiie I^pltoid externally. On either _side it gives off 
a strong, inlermuscularseptum^ which is attached to t!ie”cbttdyloid ridge and 
condyle of the humerus. These septa serve to separate the muscles of the anterior 
from those of the posterior”brachial region. The external intermuscular septum 
extends from .the lower part of theanterior bicipital ridge, along the external 
condyloid ridge, "to tbe'duter’ eornlylo ; it is blended with the tendon of the Deltoid ; 
gives attachment to the' Triceps behind, to the Braehialis anticus, Supinator 
longus, and Extensor carpi radialis longior, in ^ front'; and Is" perforated by the 
musculo-spiral nerve, and superior profunda artery. The internal intermuscular 
septum, thicker than'XIie preceding, extends from the lower part of the posterior 
lip of the bicipital groove below the Teres major, along the internal condyloid ridge 
to the inner condyle ; it is blended with the tendon of the Coraco brachialis, and 
affords attachment to the Triceps ^behind, and the Braehialis anticus jp. front. It 
is perforated by the ulnar nerve, and the inferior profunda and anastomotic arteries. 
At the'elbow,the”deepjascia is attached to all prominent points round the 
joint, and is continuous with the fiiscia of the forearm. On the removal of this 
fascia, the musel& of the anterior humeral region are exposed. 

The Coraco-Brachialis, the smallest of the three muscles in this region, is 
situated at the upper and inner part of the arm. It arises by fleshy fibres from 
the apex of the coracoid process, in common with the short head of the Biceps, 
and from the intermuscular septum between the two muscles ; the fibres pass 
downwards, backwards, and a little outwards, to lie inserted by, means of a flat 
tendon into a rough ridge at the middle of the inner side of the shaft of the 
humerus. It is perforate d by the musculo cutaneous nerve. The inner border 
of the muscle forms a guide to the position of the vessel, in tying the brachial 
artery in the upper part of its coui'se. 

Relations. By its anterior surface, with the Deltoid and Pectoralis major above, 
and at its insertion with the brachial vessels and median nerve whioh cross it. 
By its posterior surface , with the tendons of the Subscapularis, Latissimus dorsi, 
and Teres major, the short head of the Triceps, the humerus, and the anterior eir- 
cumfiex vessels. By its inner border, with the brachial artery, and the median and 
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m usculo-cutaneous nerves. By its outer border, with the short head of the Biceps 
and Brachialis anticus. 

The Biceps is a lqng fusiform, muscle, occupying the whole of the anterior 
surface of the arm, and divided above into two portions or heads, from which 
circumstance it has received its name. The short head arises by a thick flattened 
tendon fxom the apex of the coracoid process, in common with the Ooraco- 
brachialis. The Jpilg head arises from the upper margin of the glenoid cavity, 
by a long rounded tendon, which is continuous with the glenoid ligament. This 
tendon arches over the head of the humerus, being enclosed in a special sheath of 
the synovial membrane of the shoulder-joint; it then pierces the capsular ligament 
at its attachment to the humerus, and descends in the bicipital groove, in which 
it is retained by a fibrous prolongation from the tendon of the Pectoralis major. 
The fibres from this tendon form a rounded belly, and, about the middle of the 
arm, join with the portion of the muscle derived from the short head. The belly 
of the muscle, narrow and somewhat flattened, terminates above the elbow in a 
flattened tendon, which" is inserted into the back part of the tuberosity of the 
radius, a synovial bursa being interposed between the tendon and the front of the 
tuberosity. The tendon of the muscle is thin and broad; as it approaches the 
radius it becomes narrow and twilrod rr] on itself, being applied by a flat surface to 
the back part of the tuberosity: opposite the bend of the elbow the tendon gives 
off, from its inner side, a broad aponeurosis, the bicipital fascia, which passes 
obliquely downwards and inwards across the brachial artery, and is continuous 
with the fascia of the forearm (fig. 173 ). The^ inner border of this muscle forms 
a guide to the position of the vessel, in tying the brachial artery in the middle 
of the arm.* „ 

Relations. Its anterior surface is overlapped above by tire Pectoralis major and 
Deltoid; in the rest of its extent it is covered by the superficial and deep fasciae 
and the integument, its posterior surface rests on the shoulder-joint and humerus, 
from which it is separated by the Subscapularis, Tores major, Latissimus dorsi, 
Brachialis anticus, and the musculo-cutaneous nerve. Its inner border is in 
relation with the Coraco-brachialis, the brachial vessels, and median nerve; its 
outer border, with the Deltoid and Supinator longus. 

The Brachialis Anticus is a broad muscle, which covers the elbow-joint and the 
lower half of the front of the humerus. It is somewhat compressed from before 
backward, and is broader in the middle than at either extremity. It arises from 
the lower half of the outer and inner surfaces of the shaft of the humerus; and 
commences above at the insertion of the Deltoid, which it embraces by two angular 
processes. Its origin extends below, to within an inch of the margin of the arti¬ 
cular surface, and is limited on each side by the external and internal borders of 
the shaft of the humerus. It also arises from tile intermuscular septa on each 
side, but more extensively from the inner than the outer. Its fibres converge to a 
thick tendon, which is inserted into a rough depression on the anterior surface of 
the corouoid process of the ulna, being received into an interval between two fleshy 
slips of the Flexor digitorum profundus. 

Relations. By its anterior surface, with the Biceps, the brachial vessels, mus¬ 
culo-cutaneous, and median nex’ves. By its posterior surface, with the humerus 
and front of the elbow-joint. By its inner border , with the Triceps, ulnar nerve, 
and Pronator radii teres, from which it is separated by the intermuscular septum. 
By its outer border, with the musculo-spiral nerve, radial recurrent artery, the 
Supinator longus, and Extensor carpi radialis longior. 


' ' \ * ' . " 

* A third head to the Biceps is occasionally found (Theile says as often as once in eight 
or nine subjects), arising at the upper and inner part of the Brachialis anticus, with the 
fibres of which it is continuous, and ihsertod into the bicipital fascia and inner side of the 
don of the Biceps. In most cases, this additional slip passes behind the brachial,artery 
ta course down the arm. Occasionally, the third head consists of tvjp slips, which pass 
f®, one in front, the other behind the. artery, concealing the vessel in the lower hau of 

tferacin. 
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Nerves., The muscles of this group are supplied by the museulo-cutaneous 
nerve. The Brachi&lis anticus usually receives an additional filament from the 
museulo-spiral. > . 

Actions. The Coraco-blr&chialis draws the humerus forwards and inwards, and 
at the same time assists in. elevating it towards the scapula. The Biceps and 
Bracliialis anticus are flexors of the forearm: the former muscle is also a supina¬ 
tor, and serves to rehder tense the fascia of the forearm by rnSans of the broad 
aponeurosis given off from its. tendon. When the forearm is fixed, the Biceps and 
Bracliialis anticus flex the arm upon the forearm, as is seen in efforts of climbing. 
The 'Bracliialis anticus forms an important defence to the elbow joint. 


Posterior Humeral Region. 

TricepB. Subanconeus. 

The Triceps (fig. 175) is situated on the back of the arpi, extending the entire 
length of the posterior surface of the humerus. It is of large size, and divided 
above into three paits; hence its name. These three portions have been named, 
(1) the middle, scapular', or long head, (2) thes>%xternal, or long humeral, and (3) 
the internal, or short humeral head. * 

The or scapular head arises, l>y a flattened tendon, from a rough trian¬ 

gular depression, immediately below the glenoid cavity, being blended at its upper 
part with the capsular and glenoid ligaments ; the muscular fibres pass downwards 
between the two other portions of 'thft'muscle, and join with them in the common 
tendon of insertion. 

The ex tern al head arises from the posterior surface of the shaft of the humerus, 
between the insertion of the Teres minor and the upper part of the museulo-spiral 
groove, from the external border of "the humerus and the external intermuscular 
septum : the fibres from this origin converge towards the common tendon of 
insertion. 

The internal head arises .from the posterior surface of the shaft of the humerus, 
below the groove for the museulo-spiral nerve, commencing above, narrow and 
pointed, below the insertion of the Teres major, and extending to within an inch 
of the trochlear surface : it also arises from the internal border of the humerus 
and internal intermuscular septum. The fibres of this portion of the muscle are 
directed, some downwards- to the olecranon, whilst others converge to the common 
tendon of insertion. 

The common tendon of the Triceps commences about the middle of the back part 
of the muscle : it consists of two aponeurotic laminse, one of which is subcutaneous 
and covers the posterior surface of the muscle for the lower half of its extent: the 
other is more deeply seated in the substance of the muscle : after receiving the at¬ 
tachment of the muscular fibres, they join together above the elbow, and are inserted 
into the back part of the upper surface of the olecranon process, a small bursa, 
occasionally multilocular, being interposed between the tendon and front of this 
surface. 

The long head of the Triceps descends between the Teres minor and Teres major, 
dividing the triangular space between these two muscles and the humerus into two 
smaller spaces, one triangular, the other quadrangular (fig. 175). The triangular 
space contains the dorsalis scapulae vessels; it is bounded by the Teres minor above* 
the Teres major below, and the scapular head of the Triceps externally : the quad¬ 
rangular space tr ansmits th e posterior circumflex vessels and nerve; it is bounded 
by the Teres minor aboveJTttre Teres major below, the scapular head of the Triceps 
internally, and the humerus externally. 

Relations . .By its posterior surface, with the Deltoid above : in the rest of its 
extent it is subcutaneous. By its anterior surface, with the humerus, museulo- 
spiral nerve, sup^pr^profunda vessels, and back part of the elbow-joint. Its nMsd&fe 
or long food is firrelation, behind, with the Deltoid and Teres minor 7 
with the Subscapu laris, Latissimus dorsi, and Teres major. 

T ’*•: 
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The Subanconeus is a small muscle distinct from the Triceps, and analogous to 
the Sabcrureus in the lower limb. It may be expose&.by removing the Triceps from 
the lower part of the humerus. It consists of one or two slender fasciculi, which 
arise from the humerus, immediately above the olecianon fossa, and are inserted 
into the posterior ligament of the elbow-joint. 

Nerves. "The Triceps and Subanconous are supplied by the musculo-spiral 
nerve. 

Actions. The Triceps is the great Extensor muscle of the forearm; serving, 
when the forearm is flexed, to draw it into a right line with the arm. It is the 
direct antagonist of the Biceps and Brachialis anticus. When the arm is extended, 
the long head of the muscle may assist the Teres major and Latissimus'dorsi in 
drawing the humems backwards. The long head of the Triceps protects the under 
part of the shoulder-joint, and prevents displacement of the head of the humerus 
downwards and Itackwards. 


Muscles - of the Forearm. 

Dissection. To dissect the forearm, place the limb iti the position indicated in fig. 172 ; 
make a vertical incision along the middle line from the elbow to the wrist, and a transverse 
incision at each extremity of this ; the flaps of integument being removed, the fascia of the 
forearm is exposed. 

The deep fascia of the foimrm, continuous ajoove with that enclosing the arm, 
is a dense highly glistening aporfcurotic itive^Hlent, which forms a general sheath 
enclosing the muscles in this region ; it is attacWfid behind to the, olecranon and 
posterior border of the ulna, and gi y_es oil’ from its inner surface numerous inter- 
mu|cnlar..sfspta, which enclose each muscle separately. It consists of ,circular and 
oblique fibres, connected together by numerous vertical fibres. It is much thicker 
on the dorsal than on the palmar surface, and at the lower than at the upper 
part of the forearm, and is strengthened by tendinous fibres derived from the 
Brachialis anticus and Biceps in front, and from the Triceps behind. Its inner 
surface gives origin to muscular fibres, especially at the upper paid of the inner 
and outer sides of the forearm, and forms the boundaries of a series of conical- 
shaped cavities, in which the muscles are contained. Besides the vertical septa 
separating each muscle, transverse septa are given off both on the anterior and 
posterior surfaces of the forearm, separating the deep from the superficial layer 
of muscles. Numerous apertures exist in the fascia for the passage of vessels 
and nerves; one of these, of large size, situated at the front of the elbow, serves 
for the passage of a communicating branch between the superficial and deep 
veins. 

The muscles of the forearm may lie subdivided into groups corresponding to the 
region they occupy. One group occupies the inner and anterior aspect of the fore¬ 
arm, and comprises the Flexor and Pronator muscles. Another group occupies its 
outer side; and a third, its posterior aspect. The two latter groups include all the 
Extensor and Supinator muscles. 

Anterior Brachial Region. 

Superficial Layer. 

Pronator Radii Terns. Flexor Carpi Ulnaris. 

Flexor Carpi Radialis. Flexor Bublimis Digitorum. 

Palmaris Longus. 

* 

The muscles take origin from the. internal condyle of the humerus by a com¬ 
mon tendon. 

The Pronator Radii Teres arises by two heads. One, the-larger and more 
superficial, arises from the humerus, immediately abo ve tho iwWna.1 n^ ndyl« and 
from the tmi^n^c^mpn to the origin of the other muscles; also from the fascia 
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of the forearm, and intermuscular septum between it and the Flexor carpi radialis. 
The is a thin fasciculus, which arises from the inner side of the 

coronoid p rocess j Si the ulna, joining the preceding at an acute angle. Betwee n 
the two "heads passes the medi an nerv e— The muscle passes obliquely across the 

. ” forearm from the inner to the outer 

176.—Front of the Left Forearm. side, and terminates in a flat tendon, 

Superficial Muscles. . which turns over the outer margin of 

the .radius, and is inserted into a rough 
]jdg£. ftt.thc jniddle of th e outer surfa ce 
of the shaft of that bone. 

Variations. The coronoid origin of this 
muscle*presents numerous variations. It 
is occasionally absent, and in one case re¬ 
corded by Dr. Macalister ( Journal of Anat. 
and Phys. 2nd series. No. 1, p. 9), it existed 
as a distinct 'muscle, inserted into the 
front of the radius higher up than the rest 
of the mass. In other cases the coronoid 
slip has been found connected with the 
Palmaris longus or the Flexor carpi radialis, 
instead of the Pronator teres, and other 
slighter anomalies have been recorded by 
Dr. Macalister. 

. F Relations. By its anterior surface, 

with the deep fascia, the Supinator 
longus, and the radial vessels and 
nerve. By its posterior surface, with 
the Bracliialis anticus, Flexor sublimis 
. digitorum, the median nerve, and ulnar 
artery : the small, or deep, head being, 
interposed between the two latter 
structures. Its mi ter bor der forms the 
inner boundary of a t riangular space, 
in which is placed the brachial artery, 
m edia n .nerve, and tendon of the Bi- 
ceps muscle. Its inner border is in 
contact with the Flexor carpi radialis. 

The Flexor ('arpi Radialis lies on the 
inner side of the preoeding muscle. 
It arises from the internals 
the common tendon, from the .fascia 
of the forearm, and from the inter¬ 
muscular septa between* it and the 
Pronator teres, on the outside; the 
Palmaris longus, internally; and the 
Flexor sublimis digitorum, beneath. 
Slender and aponeurotic in estructurb • 
at its commencement, it increases in 
size, and terminates in a tendon which 
forms the lower two-thirds of its length. 
This tendon passes through a canal on the outer sadg of the annular JigajQpent, 
runs through a groove in. iha os trapezjum (which is converted into a canal' by a 
fibrous sheath, and lined by a synovial membrane), and is in serted into the ba se 
of the metacar pal bone of the ^ index finger. The radial a rtery lie s be ^e i^^ ilie 
tendon oi r this muscle "and the S upinator longus, and may easily be tied in this 
situation. .* '* v 

Relations. By its superficial surface^ with the deep fascia and the integument. 
By its deep surface, with the Flexor sublimis digitorum, Flexor longus poHipis 
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and wrist-joint. By its outer border, with the Pronator radii teres, and the radial 
vessels. By its inner border, with the Palmaris longus above, and the median 
nerve below. 

Mr. J. Wood deseribos a muscle occasionally found (6 times in 70 subjects) beneath the 
Flexor carpi radialis, and which he lias named the Flexor carpi radialis brevis vel profundus. 
In the best marked specimen it arose from the outer side of the front surface of the radius, 
above the Pronator quadratus, and below the Flexor longus pollicis, and was inserted into the 
base of the middle metacarpal bone and os magnum; but several variations are described, both 
in its origin and insertion. Mr. Norton has also found an instance of a similar muscle attached 
to the middle metacarpal bono. Journ. of Aunt, and P/iys. Nov. 1S66, p, 55. 

The Palmaris Longus is a slender, fusiform muscle, lying on the inner side of 
the preceding. It arises from the inner condyle of the humerus by the common 
tendon, from the deep fascia, aYul the intermuscular septa between it and the 
adjacent muscles. It terminates in a slender flattened tendon, which is inserted 
into the annular ligament, expanding to end in the palmar fascia. 

Variations. This muscle is often absent; when present, it offers many varieties. Its 
fleshy belly is sometimes very long, or may occupy the middle of the muscle, which is 
tendinous at either extremity ; or the Palmaris may be muscular at its lower extremity, its 
upper part being tendinous. Occasionally, there is a second Palmaris lougus placed on the 
inner side of the preceding, terminating, below, partly in the annular ligament or fascia, and 
partly in the small muscles of the little finger. 

Relation*. By its superficial surface, with the deep fascia. By its deep surface, 
with the Flexor digitomm sublitnis. Internally, with the Flexor carpi ulnaris. 
Externally, with the Flexor carpi radialis. The median nerve lies close to the 
tendon, just above the wrist, on its inner and posterior side. 

The Flexor Carpi IHnaris lies along the ulnar side of the forearm. It arises 
by two heads, connected by a tendinous arcli, beneath which pass the ulnar nerve, 
and posterior ulnar recurrent artery. One head arises from the inner condyle of 
the humerus by the common tendon; the other, from the inner margin of the 
olecranon, by an aponeurosis from the upper two thirds of the posterior border of 
tjie~ulna, and from the intermuscular septum between it and the Flexor sublimis 
digitorum. The fibres terminate in a tendon, which occupies the anterior part of 
the lower half of the muscle, and is inserted into the pisiform bone, some fibres 
being prolonged to the annular ligament and base of the metacarpal bone of the 
little finger. The ulnar artery lies on the outer sidn of the tendon of this muscle, 
in the lower two-thirds of the forearm ; the tendon forming a guide in tying the 
vessel in this situation. 

Relations. By its superficialymrfxxe, with the deep fascia; with which it is inti¬ 
mately connected for a considerable extent. By its deep surface, with the Flexor 
sublimis, the Flexor profundus, the Pronator quadratus, and the ulnar vessels and 
nevve. By its outer or radial border with the Palmaris longus above, and the ulnar 
vessels arid nerve below. 

The Flexor Digitorum Sublimis ( perforates ) is placed beneath the preceding 
muscles, which therefore must be removed iu order to bring its attachment into 
view. It is the largest of the muscles of the superficial layer, and arises Jby three 
heads. One head arises from the internal condyle of the humerus by the common 
tendon, filbm the internal lateral ligament of the elbow-joint, and from the inter¬ 
muscular septum common to it and the preceding muscles. The second head arises 
from the inner jside of the coronoid process of the ulna, above the ulnar origiu 
of the Pronator radii teres (fig. 90, p. 97). The third head arises from the oblique 
line of the radius , extending from the tubercle to the iqgertion of the Pronator radii 
teres. The fibres pass vertically downwai-ds, forming* a broad and thick muscle, 
which divides into four tendons about the middlajof Jthe forearm; as these tendons 
pass%eneath the annular ligament into the palm of the hand, they are arranged in 
pairs, the anterior pair corresponding to the middle and ring fingers ; the posterior 
pair to the index and little fingers. The tendons diverge from one another as 
they pass onwards, and are finally inserted into the lateral margina j^jfihajiecond 
ptedanges, about their middle. Opposite the base of the first phalanges, each 
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tendon divides, so as to leave a fissured interval, through which passes one of the 
tendons of the Flexor profundus, and the tendons of both the Flexors then enter 
an osseo aponeurotic canal, formed by a strong fibrous band, which arches across 
them, and is attached on each side to the margins of the phalanges. The two 
portions into which the tendon of the Flexor sublimis divides, so as to admit of the 
passage of the deep flexor, expand somewhat, and form a grooved channel, into 
which the accompanying deep flexor tendon is received; the two divisions then unite, 
and finally subdivide a second time, to be inserted into the sides of the second 
phalanges about their middle, (fig. 181). The tendons, whilst contained in the 
fibro-osseous canals, are connected to the phalanges by slender tendinous fila¬ 
ments, called vincula accessoria lendinum- A synovial sheath invests the tendons 
as they pass beneath the annular ligament; a prolongation from which surrounds 
each tendon as it passes along the phalanges. 

Relations. In the forearm, by its superficial surface, with the deep fascia and all 
the preceding superficial muscles ; by its deep surface, with the Flexor profundus 
digitorum, Flexor longus pollicis, the ulnar vessels and nerve, and the median nerve. 
In the hand, its tendons are in relation, in front, with the palmar fascia, superficial 
palmar arch, and the branc hes of the median, nerve ; behind, with the tendons of 
the deep flexor and the Lumbricales. 

Ajjteiuoh Bhactual .Region, 

Deep Layer. 

Flexor Profundus Digitorum. Flexor Longus Pollicis. 

Pronator Quadrates. 

Dissection. Divide each of the superficial muscles at its centre, and turn either end 
aside; the deep layer of muscles, together with the median nerve and ulnar vessels, will 
then be exposed. 

The Flexor Profundus Digitorum ( perforans) (fig. 177), is situated on the 
ulnar side of the forearm, immediately beneath the superficial Flexors. It arises 
from the upper two-thirds of the anterior and inner surfaces of the shaft of the 
ulna,- embracing the insertion of the Brachialis antiens altove, and extending, 
below, to within a short distance of the Prouator quadratus. It also arises from a 
depression on the inner side of the coronoid process, by an aponeurosis from the 
upper two-thirds of the posteiior border of the ulna, and from the ulnar half,of the 
interosseous membrane. The fibres fonn a fieshy belly of considerable size which 
divides into four tendons : these pass under the annular ligament beneath the 
tendons of the Flexor sublimis. Opposite the first phalanges, the tendons pass 
Iretween the two slips of the tendons of the Flexor sublimis, and are finally inserted 
into the hases of the last phalanges. The tendon of the index finger is distinct; 
the rest are connected together by Cellular tissue and tendinous slips, as far as the 
palm of the hand. 

Four small muscles, the Lumbricales, are connected with the tendons of the 
Flexor profundus in the palm. They will be described with the muscles in that 
region. 

Relations. By its suyer ficial s urface, in the forearm, with the Flexor sublimii 
digitorum, the Flexor carpi ulnar is, the ulnar vessels ahd nerve, and the medial 
nerve ; and in the hand, with the tendons of the supeificial Flexor. By its 
deep surface, in the foreawn, with the ulna, the interosseous membrane, th« 
Pronator quadratus; and in the hand, with the Interossoi, Adductor jSollicis, am 
deep palmar arch. By its ulnar border, with the Flexor carpi ulnaris. By ifi 
radial border, with the Flexor longus pollicis, the anterior interosseous vessels an< 
nerve being interposed. 

The Flexor Longus Pollicis is situated on the radial side of the forearm, lying 01 
the same plane as the preceding. It arises from the upper two-thirds of th< 
grooved anterior surface shaft of the radius: commencing, above,»itefpf; 
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diately below the tuberosity 
and oblique line, and ex¬ 
tending, below, to within a 
short distance of the Prona¬ 
tor quad rat us. It also arises 
from the adjacent part of the 
interosseous membrane, and 
occasionally by a fleshy slip 
from the base of the coronoid 
process. The fibres pass 
downwards, and terminate in a 
flattened tendon, which passes 
beneath the annular ligament, 
is then l odged in the in ter spice 
between the twQ ^headS-.of the 
Flexor brevis ppllicis, and 
entering an . osseo-nponeu- 
rotic canal similar to those 
for the other flexor tendons, 
is inserted into the base of the 
last phalanx of the tliunib. 

Relations. By its super¬ 
ficial surface, with the Flexor 
sublimis digitorum, Flexor 
carpi radialis, Supinator Ion- 
gas and radial vessels. By its 
deep surface, with the radius, 
interosseous membrane, and 
Pronator quad rat us. By its 
ulnar border, with the Flexor 
profundus digitorum, from 
which it is separated by the 
anterior interosseous vessels 
and nerve. 

The Pronator Quadratics 
is a small, flat, quadrilateral 
muscle, extending trans¬ 
versely across the front of 
the radius and ulna, above 
their carpal extremities. It 
arises from the oblique lin e 
on the U>w<y;_.&urth of the 
anterior surface of ' the shaft 
of the ulna, and the surface 
bone immediately below it; 
from the anterior border of 
the ulna; and from a strong 
aponeurosis which covers the 
inner third of the muscle. 
The fibres pass horizontally 
outwards, to bfc inserted into 
the lower fourth of the** an¬ 
terior ‘ surface and external 
border of the shaft of the 

By its M/lperfieiaZ 

tiie Flexor pro- 
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fundus digitoruxn, the Flexor longus pollicis, Flexor carpi radialis, and the radial 
vessels. By its deep surface, with the radius, ulna, and interosseous membrane. 

Nerves . AJ 1 the musc les of the superficial layer are supplied by the m edian 
nerve, excepting the Fl exo r <?arpi _ulnaiis, which is supplied bytlre ulna r. Of the 
deep layer, the flexor profundus digitorum is supplied conjointly h v the uln ar 
and by the median, throiiglTTts branch, the^ anterior interossepps nerve, which also 
supplies thefTexor longu s pol licis Pronator ypudratus. 

Actions. These muscles act ujm the forearm, the wrist, and hand. Those 
acting on the forearm, are the Pronator radii terns and Pmnatpy quadrat us. which 
rotate the radius upon the ulna, "rei^Lering the. hand.pronewhen pronation has 
been fully effected, the Pronator radii teres assists the other muscles in flexing the 
forearm. The flex ors of the wr ist are the Flexor carpi ulnaris and ra dialis ; and 
the flexors of the phalanges are tJioTTexor sublimis and profundus digTtorum ; 
the former flexing the second phalanges, and the latter the last. The Flexor longus 
pollicis flexes the last phalanx of the thumb. , The three latter muscles, after flexing 
the phalanges, by continuing their action, act upon the wrist, assisting the ordinary 
flexors of this joint; and all those which are attached to the humerus assist in 
flexing the forearm upon the arm. The Palmaris longus is a tensor of tho palmar 
fascia ; when this action has been fully effected, it flexes the hand upon the 
forearm. 


Racial Region. (Fig. 178.) 

Supinator Longus. Extensor Carpi Radialis Longior. 

Extensor Carpi Radialis Brevior. 

Dissection. Divide the integument In the same manner as in the dissection of the anterior 
brachial region; and after having examined the cutaneous vessels and nerves and deep fascia, 
remove all those structures. The muscles will then be exposed. The removal of the fascia 
will be considerably facilitated by detaching it from below upwards. Great care should be 
taken to avoid cutting across the tendons of the muscles of the thumb, which cross obliquely 
the larger tendons running down tlie hack of the radius. 

The Supinator Longus is the most superficial muscle on the radial side of the 
forearm : it is fleshy for the upper two-thiicls of its extent, tendinous below. It 
arises from the up per two-t hirds of the external condyloid ridge of the humerus, 
and from the external intermdscnlar septum, being limited above by the musculo¬ 
spinal groove. Hie fibres terminate above the middle of the foreaqjn in a flat tendon, 
which is inserted into the base of the styloid process of the radius. 

Relations. By its superficial surface, with the integument and fascia for the 
greater part of its extent; near its ins ertion it is crossed by the Extensor oasis 
metacarpi pollicis and the Exfensor prirni internodii polficis.V By its deep surface, 
with tBe ~htlmerui,' the Extensor carpi radialis longior and brevior, the insert ion of 
the Pronator radii teres, and the Supinator brevis. By its inner border, above the 
elbow, with the Brachialis anticus, the rausculo-spiral nerve, and radial ^current 
artery; and in the forearm, with the radial vessels and nerve. 

The Extensor Carpi Radialis Longior is placed partly beneath the preceding 
muscle. It arises from the lower third of the external condyloid ,/id ge of the 
humerus, and from the external intermuscular septum. The fibres lfenainate at 
the upper third of the forearm in a flat tendon, which runs along the outer border 
of the radius, beneath the extensor tendons of the thumb; it then passes through 
a groovg, common to it and the Extensor v carpi radialis brevior immediately behind 
the styloid process; and is i nserted into the base of the metacarpal bone of the 
in dex fing er, on its radiaS side. _ _ 

Relations. By its superficial surface, with the Supinator j^pgus, and fascia 
of the forearm.. Its outer side is crossed obliquely by the extensor teodsoe of 
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the thumb. By its deep sur¬ 
face, with the elbow-joint, 
the Extensor carpi radialis 
brevior, and back part of the 
wrist. 1 * 

The Extensor Carpi lia- 
dialis Brevior is shorter, as 
its name implies, and thicker 
than the preceding muscle, 
lteneatlr which it is placed. 
It arises from the external 
condyle of the humerus by a 
tendon common to it and the 
three following muscles; from 
the external lateral ligament of 
the eU>ow-joint; from a strong 
aponeurosis which covers its 
surface; and from the inter¬ 
muscular septa bet ween it and 
the adjacent muscles. The 
fibres terminate about the 
middle of the forearm in a 
flat tendon, which is closely 
connected with that of the pre¬ 
ceding muscle, accompanies 
it to the wrist lying in the 
same groove on the posteiior 
surface of the radius ; passes 
beneath the annular ligament 
and, diverging somewhat from 
its fellow, is inserted into the 
base of the metacarpal bone 
of the middle finger, on its 
radial side. 

The tendons of the two pre¬ 
ceding muscles pass through 
the same compartment of the 
annular ligament, and are 
lubricated by a single syno¬ 
vial membrane, but are sepa¬ 
rated from each other by a 
small vertical ridge of bone 
as they lie in the groove at 
the back of the radius. 

Relations. By its super¬ 
ficial surface, with the Ex¬ 
tensor carpi radialis longior, 
and with the Extensor muscles 
of the thumb, which cross it. 
By its deep surface, with the 
Supinator brevis, tendon of 
the Pronator radii teres, 
radius, and wrist-joint. By 
its ulnar border, with the 
Extensor communis digito- 
rum. * 
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Posterior Brachial Region. (Fig. 178.) 

Superficial Layer. . 

Extensor Communis Digitorum. Extensor Carpi (Jlnaris. 

Extensor Minimi Digiti. Anconeus. 

The Extensor Communis Digitorum is situated at the back part of the forearm. 
It arises from the external condyle Qjf the humerus by the common tendon, from 
the deep fascia, and the intermuscular septa between it and the adjacent muscles. 
Just below the middle of the forearm it divides into three tendons, which pass, 
together with the Extensor i ndicis. through a se^aHiiTe'coihpartment of the annular 
ligament, lubricated by a synovial membrane. The ten dons then diverge, the 
innermos t t >nejj fa afllng.fa te 4 >wo; and all, after passing across the back of the hand, 
are inserted into the second and third phalanges of the fingers in the following 
manner: Each tendon "becomes narrow and thickened opposite the metaclirpo- 
phalangeal articulat ion. 'ftnugives off a thin fagciculngt. upon each side of the joint 
which serves as t he p oste rior ligament; after having passed the joint, it spreads* out 
into a broad aponeurosis, which covers the whole of the dorsal surface of the first 
phalanx ; being r einfor ced, in this situation, by the tendons of the lnterossei and 
JiUmbricalej?. Opposite the first phalangeal joint, this aponeurosis divides into three 
slips, a middle, and two lateral : the former is inserted into the base of the second 
phalanx; and the two lateral, which are continued onwards along the sides of the 
second phalanx, unite by their contiguous margins, and are inserted into the dorsal 
surface of the last phalanx. As the tendons cross the phalangeal joints, they furnish 
them with posterior ligaments. The tendons of th e middle, ring, and little fingers 
are connected together, as they cross the hand, by small qbllqueTendmous slips. 
The tendons of the index and little fingers also receive, before their division, the 
special extensor tendons belonging to them. 

Delations. By its superficial surface, with the fascia of the forearm and hand, 
the posterior annular ligament, and integument. By its deep surface, with the 
Supinator brevis, the Extensor muscles of the thumb and index finger, the posterior 
interosseous vessels and nerve, the wrist joint, carpus, metacarpus, and phalanges. 
By its radial border, with the Extensor carpi radialis brevior. By its ulnar border, 
with the Extensor minimi digiti, and Extensor carpi ulnaiis. 

The Extensor Minimi Digiti is a slender mnsclo placed on the inner side of 
the Extensor communis, with which it is generally connected. It arises from the 
common tendon by a thin tendinous slip ; and from the intermuscular septa between 
it and the adjacent muscles. Its tendon runs through a separate compartment in 
the annular ligament behind the inferior radio-ulnar joint, then divides into two 
as it crosses the hand, one slip being united to the common extensor by a cross piece, 
at the metacarpo-phalangcal articulation. Both finally spread into a broad aponeu¬ 
rosis, which blends With the common extensor to the finger and is inserted into the 
second and third phalanges. The tendon is situated on the ulnar side and some¬ 
what more superficial than the common extensor. 

The Extensor Carpi Ulnar is is the most superficial muscle on the ulnar side of 
the forearm. It arises from the external eoudyle of the humerus, by the common 
tendon ; from the middle third of the posterior border of the ulna below the Anco¬ 
neus, and from the fascia of the forearm. This muscle terminates in a tendon, 
which tarn s throug h a groove be hind the styloid process of the ulna, passes through 
a separate compartment in the annular ligament, and is inserted into the ulnar 
side of the base of the metaca rpal bone of the little finger. 

Relations . By its superficial surface, with the fascia of the forearm. By its deep 
surface, with-the ulna, and the muscles of the deep layer. 

The Anconeus is a small triangular muscle, placed behind and below the elbow- 
joint, and appears to be a continuation of the external portion of the Triceps. It 
arises by a separate tendon from the back part of the outer condyle nf tW hnmems : 
and is ins erted into the side of the olecranon , and ti nner fourth of tbe^posten or 
surfac£j3£.thZj ^ft of the ulna ; its fibres diverge from their origin, the upper ones 
being directed transversely, the lower obliquely, inwards. 
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Relations. By its superficial surface with a strong fascia derived from the Triceps, 

By its deep surface, with the elbow-joint, the orbicular ligament, the ulna, and a 
small portion of the Supin&tor brevis. 

*• 

Posterior Brachial Region. (Fig. 179.) 

Deep Layer. 

Supinator Brevis. Extensor Primi Internodii Pollicis. 

Extensor Ossis Metacarpi Pollicis. Extensor Sccundi Internodii Pollicis. 

Extensor Indicis. 

The Supinator Brevis is a broad muscle, of a hollow cylindrical form, curved 
round the upper third of the radius. It arises from the external condyle of the 
humerus, from the external lateral ligament of the elbow-joint, and the orbicular 
ligament of the radius, from the ridge 011 the ulna which,runs obliquely down¬ 
wards from the posterior extremity of the lesser sigmoid cavity, from the triangular 
depression in front of it, and from a tendinous expansion which covers the surface 
of the muscle. The muscle surrounds the upjier part of the radius : the upper 
fibres forming a sling-like fasciculus, which encircles the neck of the radius above 
the tuberosity, and is attached to the bac k part of itsinner surface ; the middle 
fibres are attached to the"outer edge of the bicipital tuberosity ; the lower fibres to 
the oblique line of the radius, as low down as the insertion of the Pronator radii 
teres. This muscle is pierced lty the posterior interosseous nerve. 

Relations. By its superficial surface, with the superficial Extensor and Supinator 
muscles, and the radial vessels and nerve. By its deep surface, with the elbow- 
joint, the interosseous membrane, and the radius. 

The Extensor Ossis Metacarpi Pollicis is the most external and the largest of the 
deep Extensor muscles : it lies immediately below the Supinator brevis, with which 
it is sometimes united. It arises from the posterior surface of the shaft of tins 
ulna below the insertion of the Anconeus, from the interosseous ligament, and from 
tJTe''middle third i>t the posterior surface of the shaft of the radius. Passing 
obliquely downwards and outwards, it terminates in a tendon which runs through 
a groove on the outer side of the styloid process of the radius, accompanied by the 
tendon of the Extensor primi internodii pollicis, and is inserted into the base of 
the metacarpal bone of the thumb. 

Relations. By its superficial surface>, with the Extensor communis digitoriun, 
Extensor minimi digiti, and fascia of the forearm; and with the blanches of the 
posterior interosseous artery and nerve which cross it. By its deep surface, with 
the ulna, interosseous membrane, radius, the tendons of the Extensor carpi radial is 
longior and brevior, which it crosses obliquely; and, at the outer side of the wrist, 
with the radial vessels. By its upper border, with the Supinator brevis. By its 
lower border, with the Extensor pi-imi internodii pollicis. 

; The Extensor Primi Internodii Pollicis, the smallest muscle of this group, lies on 
the inner side of the preceding. It arises from the posterior surface ofj.be. shaft of 
the radius, below the Extensor ossis.metacarpi, and fromthe "Interosseous membrane. 
Its direction is similar to that of the Extensor ossis metacarpi, ite tendon passing 
through the same groove on the outer side of the styloid process, to be inserted 
into the base of the first jilmlanx of the thumb. 

Relations. The same as those of the Extensor ossis metacarpi pollicis. 

The Extensor secuudi Internodii Pollicis is much larger than the preceding 
muscle, the origin of which it partly covers in. It arises from the - posterior surfac e 
of the shaft of the ulna, below the origin of the Extensor’ ossis metacarpi pollicis, 
and from the interosseous membrane. It terminates in a tendon which passes 
through a separate compartment in the annular ligament, lying in a narrow oblique 
groove at the back part of the ldwer end of the radius. It then crosses obliquely 
the Extensor tendons of the carpus, being separated from the other, Extensor ten- 
donap O j f the thumb by a triangular interval, in which the radial ar tery is found; 
and is finally inserticTmto the base of thelast phalanx of the thumb. 
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Relations. By its superficial surface with the same parts as the Extensor ossis 
metacarpi pollicis. By its deep surface, with the ulna, interosseous membrane, 
radius, the wrist, the radial vessels, and metacarpal bone of the thumb. 

The Extensor Indicis is a narrow elongated muscle, placed on the inner side of, 
and parallel with, the preceding. It arises from the posterior surface of the shaft 

of the ulna, below the origin 
179 -—Posterior Surface of the Forearm. Deep Muscles, of the Extensor secundi inter- 
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supplied by branches from the 
musculo-spiral nerve. The 
remaining muscles of the ra¬ 
dial and ]K)sterior brachial 
legions, by the posterior in¬ 
terosseous nerve. 

Actions. The muscles of 
the radial and posterior bra¬ 
chial regions, which comprise 
all the Extensor and Supina¬ 
tor muscles, act upon the fore¬ 
arm, wrist, fftid hand; they 
arc the direct antagonists of 
the Pronator and Flexor 
muscles. The Anconeus as¬ 
sists the Triceps in extending 
the forearm. The Supinator 
longus and brevis are the 
supinators of the forearm and 
hand : the former muscle more 
especially acting as a supina¬ 
tor when the limb is pi-onated. 
When supination has been 
produced, the Supinator lon¬ 
gus, if still continuing to act, 
flexes the forearm. The Ex- 
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tensor carpi radialis longior and brevier, and Extensor carpi ulntiris muscles, are the 
Extensors of tljp wrist; continuing their action, they serve to extend the forearm 
upon the arm; they are the direct antagonists of the Flexor carpi radialis and 
ulnaris. The common Extensor of the fingers, the Extensors of the thumb, and 
the Extensors of the index and little fingers, serve to extend the phalanges into 
which they are inserted; and are the direct antagonists of the Flexors. By 
continuing their action, they assist in extending the forearm. The Extensors 
of the thumb, in consequence of the oblique direction of their tendons, assist in 
supmating the forearm, when the thumb has been drawn inwards towards the 
palm. 

Musci.es and Fascia: of the Hand. 

Dissection (fig. 172). Make a transverse incision across thefront of the wrist, and a second 
across the heads of the metacarpal bones : connect the two by a vertical incision in the 
middle line, and continue it through the centre of the middle finger. The anterior and 
posterior annular ligaments, and the palmar fascia, should then he dissected. 

The Anterior Annular Ligament is a strong fibrous band, which arches over 
the carpus, converting the deep groove on the front of the carpal bones into a canal, 
beneath which pass the flexor tendons of the fingers. It is attached, internally, to 
the pi sifor m bone, and unciform process oftheunciform bone; and externally, to the 
tuberosity" of the scaphoid, and ridge on the trapezium. It is continuous, above, 
with the deep fascia of the forearm, and below, with the palmar fascia. It is cro ssed 
by the ulnar vessels and nerve, and the cutaneous branches of the median and ulnar 
nerves. It has inserted into its upper and inner part the tendon of the Palmaris 
longus and part of the tendon of the Flexor carpi radialis; and has, arising from it 
below, the small muscles of the thumb and little finger. It i s pierced by the .tendon 
of the Flexor caipi radialis ; and, beneath it, pass the tendons of the Flexor sub- 
lirais and profundus digitorum, the Flexor longus pollicis, and the median nerve. 
One large synovial membrane encloses all the tendons as they pass beneath this 
ligament. It surrounds the tendons for some distance in the forearm and also in the 
palm of the hand. It presents two prolongations; pne is continuous with the sheath 
of the tendon of the Flexor longus pollicis, the other with that of the little finger. 

The Posterior A nnular Li¬ 
gament is a strong fibrous 
band, extending transversely 
across the back of the wrist, 
and continuous with the fascia 
of the forearm. It forms a. 
sheath for the extensor ten¬ 
dons in their passage to the 
fingers, being a ttached, inter - 
nally, to the ulna,, the cunei¬ 
form and pisiformJbpnes, and 
palmar fascia ® externally, to 
the margin of the radius: and, 
in its passage across the wrist, 
to the el evated ridges on the 
posterior surface of the radius. 

It presents six compartments 
for the passage - of tendons, 
each of which is lined by a 
separate synovial membrane. These are, from without inwards— T n r) th° 
side of the styloid process for the tendons of the Extensor ossis metacarpi, and Ex¬ 
tensor primi intemodii pollicis. 2. Behind the s tyloid process, for the tendons of 
the Extensor caipi radialis longior and brevior. 3. Op posite the outer . side of the 
posterior surface of the radius, for the tendon of the Extensor secundi internodii 
pollicis. 4. To the inner side of the latter, for the tendons of the Extensor 
communis digitorum, and Extensor indicis. 5. For the Extensor jrununi digiti, 


* 

180.-—Transverse Section through the Wrist, 
showing the Annular Ligaments and the Canals 
for the Passage of the Tendons. 
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opposite the interval between the radius and ulna. 6. For tlie tendon of the Ex¬ 
tensor caipi ulnaris, grooving the back of the ulna. The synoHaT niCttibraiies 
lining these sheaths are usually very extensive, reaching from above the annular 
ligament, down upon the tendons almost to their insertion. 

The palmar fascia forms a common sheath which invests the muscles of the 
hand. It consists of a central and two lateral portions. 

The central portion occupies the middle of the palm, is triangular in shape, of 
great strength and thickness, and binds down the tendons in this situation. It is 
narrow above, being attached to the lower margin of the annular ligament, and 
recedes the expanded tendon of the Palmaris longus muscle. Below, it is broad 
and expanded, and opposite the heads of the metacarpal hones divides into four 
slips, for the four fiugers. Each slip subdivides into two processes, which enclose 
the tendons of the Flexor muscles, and aro attached to the sides of the first, phalanx, 
and to the anterior ligament: by this arrangement, four arches aro formed, under 
which the Flexor tendons pass. The intervals left in the fascia, between the four 
fibrous slips, transmit tho digital vessels aud nerves, and the tendons of the 
Lumbricales. At the points of division of the palmar fascia into the slips above 
mentioned, numerous strong transverse filwes bind the separate processes together, 
'l’lie palmar fascia is intimately adherent to the integument by numerous fibrous 
bands, and gives origin by its inner margin to the Palmaris brevis ; it covers the* 
superficial palmar arch, the tendons of the flexor muscles, and flic branches of the 
median and ulnar nerves ; and on each side it gives off a vertical septum, which is 
continuous with the interosseous aponeurosis, and separates the lateral from the 
middle palmar group of muscles. 

'The lateral portions of tho palmar fascia are thin fibrous layers, which cover, 
on the radial side, the muscles of the ball of the thumb ; and, on the ulnar side, 
the muscles of the little finger; they are continuous with the dorsal fascia, and in 
the palm with the middle portion of the palmar fascia. 

Muscles ok the Hand. 

The Muscles of the hand are subdivided into three groups.—1. Those of the 
thumb, which occupy the radial side. 2. Those of the little finger, which occupy 
the ulnar sidft 3. Those in the middle of the palm and betw een the interosseous 
spaces. 

Hadial Beg ton. (Fig. 1S1.) 

Muscles of the. Thumb. 

Abductor Pollicis. 

Opponens Pollicis (Flexor Ossis Metacarpi). 

Flexor Brevis Pollicis. 

Adductor Pollicis. 

The Abductor Pollicis is a thin fiat muscle, placed immediately beneath tho 
integument. It arises from the ridge of the os t rape zium and anrfular ligament; 
and, passing outwards and downwards, is inserted by a thin flat tendon into the 
radial side of the base of the first phalanx of the thumb. 

Relations. ~ByT £3 superfcuiTsurface, with the palmar fascia. By its deep sur¬ 
face, with the Opponens pollicis, from which it is separated by a thin aponeurosis 
Its inner border is separated from the Flexor brevis pollicis by a narrow cellular 
interval. 

The Opponens Pollicis is a small triangular muscle, placed beneath the pi-e- 
ceding. It arises from the palmar surface of the trapezium and annul&i; ligament, 
passes downwards and outwards, and is inserted into the whole length of the 
metacarpal bone of the thumb on its radial side. 

Relations. By its superficial surface, with the Abductor pollicis. By its deep 
surface, with the trapesdo-metacarpal articulation. By its inner border, with the 
Flexor brevis pollicis. 

The Flexor Brevis Pollicis is much larger than either of the two preceding 
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more superfic ial po rtion arises from the trapezium and outer two-thirds of the 
annular ligament; the deeper portion from the tra pezo id, os magnum, base of 
the third metacarpal bone (or second and third) and sheath of the tendon of the 
Flexor carpi xadialis. The two portions are united by a bundle of fibres, which 
pare behind the long flexor, and are inserted one on either Bide of the base of the 
ph alan x of the outer portion being jdined with the Abductor, and 

the inner with the Adductor. A sesamoid bone is developed in each tendon as it 
passes across the metacarpo phalangeal joint. 

Mdatio 7 i 8 . By its superficial surface, with the palmar fascia. By . its deep 
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surface, with the Adductor pollicis,. and tendon of the Flexor* carpi radialis. By 
its external surface, with the Opjamens pollicis. By its internal surface, with 
the tendon of the Flexor longus pollicis. 

The Adductor Pollicis (fig. 177) is the most deeply-seated of this group of 
muscles. It is of a triangular form, arising, by its 1 broad base, from the whole 
length. of the metacarpal bone of the middle finger on its palmar surface; tl e 
fibres, proceeding outward^, converge, to be inserted with the inner tendon of the 
Flexor brevis pollicis, into the ulnar side of the base of the first phalanx of the thumb, 
and into the internal sesamoid Bone. 

Relations. By its superficial surface, with the Flexor brevis pollicis, the tendons 
of the Flexor profundus and the Lumbricales. Its deep surface, covers the first 
two interosseous spaces, from which it is separated by a strong aponeurosis. 

Nerves. The Abductor, Opponens, and outer head of the Flexor brevis pollicis, 
are supplied by the median nerve; the inner head of the Flexor brevis, and the 
Adductor pollicis, by the ulnar nerve. 

Actions. The actions of the muscles of the thumb are almost sufficiently indi¬ 
cated by tlieir names. This segment of the hand is provided with three Extensors—- 
an Extensor of the metacarpal bone, an Extensor of the first, and an Extensor of 
the second phalanx ; these occupy the dorsal surface of the forearm and hand. 
There are, also, three flexors on the palmar surface—a Flexor of the metacarpal 
bone, the Flexor ossis metacarpi (Opponens pollicis), the Flexor brevis pollicis, 
and the Flexor longus pollicis; there is also an Abductor and an Adductor. 
These muscles give to the thumb its extensive range of motion. 

Ulnar Rkgion. (Fig. i8t.) 

Muscles of the Little Finger. 

Palmaris Brevis. Flexor Brevis Minimi Digiti. 

Abductor Minimi Digiti. Opponens Minimi Digiti (Flexor Ossis Metacarpi). 

The J'aimaris Brevis is a thin quadrilateral muscle, placed beneath the integu¬ 
ment on the ulnar side of the hand. It arises by tendinous fasciculi, from the 
annular ligament and palmar fascia; the fleshy fibres pass horizontally inwards 
to be inserted into the skin on the inner border of the palm of the hand. 

Relations. By its superficial surface, with the integument to which it is inti¬ 
mately adherent, especially by its inner extremity. By its deep surface, with 
the inner portion of the palmar fascia; which separates it from the ulnar vessels 
and nerve, and from the muscles of the ulnar side of the hand. 

The Abductor Minimi Digiti is situated on the ulnar border of the palm of the 
hand. It arises from the pisiform bone, and from an expansion of the tendon of 
the Flexor carpi ulnaris; anil terminates in a flat tendon, which is inserted into the 
ulnar side of the base of the first phalanx of the little finger. 

Relations. By its superficial surface, with the inner portion of the palmar 
fascia, and the Palmaris brevis. By its deep surface, with the Flexor ossis meta¬ 
carpi. By its inner border, with the Flexor brevis minimi digiti. 

The Flexor Brevis Minimi Digiti lies on the same plane as the preceding 
muscle, on its radial side. It arises from the tip of the unciform process of the 
unciform bone, and anterior surface of the annular ligament, and is inserted into 
the base of the first phalanx, q£ ±hfi little finger, with the preceding. It is separated 
from the Abductor at its origin, by the deep branches of the ulnar artery and 
nerve. This muscle is sometimes wanting; the Abductor is then, usually, of 
large size. 

Relations. By its superficial surface, .with the internal portion of the palmar 
fascia, and the Palmaris brevis. By its deep surface, with the Opponens. 

The Opponens Minimi Digiti (fig. 177) is of a triangular form, and placed 
immediately beneath the preceding muscles. It arises from the unciform process 
of the unciform bone, and contiguous portion of the annular ligament ; Tts fibres 
pass downwards and inwards, to lie inserted into'the whole le ng th of the mato- 
carpal bone of the little finger, alo ng its ulnar margin. " 
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* Relations. By fts- superficial surface , with the Flexor brevis, and Abductor 
minimi digiti. By its deep surface, with the Interossei muscles in the fourth 
metacarpal space, the metacarpal bone, and the Flexor tendons of the little 
linger. 

Nerves. All the muscles of this group are supplied by the ulnar nerve. 

Actions. The actions of the muscles of the little finger are expressed in their 
names. The Palmaris brevis corrugates the skin on the, inner side of the palm of 
the hand. 

Middle Palmar Region. 

*4 

Lumbricales. Interossei Palmares. 

Interossei Dorsales. 

The Lumbricales (fig. 181) are four small fleshy fasciculi, accessories to the deep 
Flexor muscle. They arise by fleshy fibres from the tendons of the deep Flexor : 
the first and second, from the radial side and palmar surface of the tendons of the 
index and middle Angers; the third, from the contiguous sides of the tendons 
of thejniddle and ring fingers ; and the fourth, from the contiguous sides of the 
tendons of the ring and little fingers. They pass forwards'to the radial side of the cor¬ 
responding fingers, and opposite the metm 

carpo-phalangeal articulation each tendon 182.—-The Dorsal Interossei of Left Hand, 
terminates in a broad aponeurosis, which 
is inserted into the tendinous expansion 
from the Extensor communis digitorum, 
covering the dorsal aspect of each finger. 

The Interossei Muscles are so named 
from occupying the intervals between the 
metacarpal bones. They are divided into 
two sets, a dorsal and palmar; the former 
are four in number, one in each metacar¬ 
pal space; the latteg^liree in number, lie 
upon the metacarpal bones. 

The Dorsal Interossei are four in num¬ 
ber, larger* than the palmar, and occupy 
the intervals between the metacarpal 
bones. They are bipcnniform muscles, 
arising by two heads from the adjacent 
sides of the metacarpal bones, but more 
extensively from that side of the meta¬ 
carpal bone which corresponds to the 
side of the finger in which the muscle is 
inserted. They are inserted into the base 
of the first phalanges and into the apo¬ 
neurosis of the common Extensor tendon. Between the double origin of each of 
these muscles is a narrow triangular interval, through which passes a perforating 
branch from the deep palmar arch. 

The First Dorsal Interosseous muscle, or Abductor indicis, is larger than the 
others. It is flat, triangular in form, and arises by two heads, separated by a 
fibrous arch, for the passage of the radial artery from the dorsum to the palm of 
the hand. The outer head arises from the upper half of the ulnar border of the 
first metacarpal bone; the inner head, from almost the entire length of the radial 
border of the second metacarpal bone; the tendon is inserted into the radial side 
of the index finger. The second and third dorsal interossei are inserted into the 
middle finger, the former into its radial, the latter into its ulnar side. The fourth 
is inserted into the ulnar side of the ring-finger. 

The Fulmar Interossei, three in number, are smaller than the Dorsal, and placed 1 
upon the palmar surface of the metacarpal bones, rather than between them. 
They arise from the entire length of the metacarpal bone of one finger, and are 
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183.—The Palmar Interossei of Left Hand. inserted into the side of the base of the 

first phalanx and aponeurotic expansion 
of the common Extensor tendon of the 
same finger. 

The first arises from the ulnar side of 
the second metacarpal bone, and is in¬ 
serted into the same side of the index 
iingor. The second arises from the radial 
side of the fourth metacarpal bone, and is 
inserted into the same side of the ring- 
finger. The third arises from the radial,; 
side of the fifth metacarpal bone, and is 
inserted into the same side of the little 
linger. From this account it may bo 
seen, that each jSnger is provided with 
two Interossei muscles, with the excep¬ 
tion of the little finger, in which the 
Abductor muscle takes the place of one 
of the pair. 

Nerves. The two outer Lumbricales 
are supplied by tho median nerve; the 
rest of the muscles of this group, by the 
ulnar. 

Actions. The Dorsal interossei muscles abduct the fingers from an imaginary 
line drawn longitudinally through the centre oft lie middle finger; and the Palmar 
interossei adduct the fingers towards that line. They usually assist the Extensor 
muscles; but when the fingers are slightly bent, they assist in flexing them. The 
action of the Lumbricales and Internal or Dorsal interossei is said by Hunter to bo 
to flex the first phalanges, and extend the last two (works by Palmer, iv. 237); 
and Cleland supports this (‘ Jouru. of Anat. and Phys.’ Old series, i. 85). M. 
Duchenne gives a* different account of tlio mechanism or®the extension of the 
fingers and! of the action of the Interossei muscles from that usually accepted. 
According to him, tho Extensor communis digitormn acts almost entirely on the 
first phalanges, extension of the second and third phalanges lieing effected by the 
Interossei muscles, which also act to a certain extent as flexors of the first pha¬ 
langes. This action of the Interossei is additional to their action in abduction 
and adduction (* Physiologie des Mouvements,’ pp. 261-298).* 

SURGICAL ANATOMY. 

The Student, having completed the dissection of the muscles of the upper extremity, 
should consider the effects likely to be produced by the action ot the various muscles in 
fracture of the bones. * 

In considering the actions of the various muscles upon fractures of the upper extremity, 1 
have selected the most common forms of injury, both for illustration and description. 

Fracture of the clavicle is an exceedingly common accident, and is usually caused by indi¬ 
rect violence, as a fall upon the shoulder; it occasionally, however, occurs from direct force. 
Its more usual situation* is just external to the centre of the bone, but it may occur at the 
sternal or acromial end. 

Fracture of the middle of the clavicle (fig. 184) is always attended with considerable dis¬ 
placement, the outer fragment being drawn downwards, forwards, and inwards: the inner 

I 

• M. Ducbenne's view of the action of these muscles certainly derives support from the phe¬ 
nomena observed in lead-palsy and from the results of galvanising the common Extensor and 
the Interossei, as Dr. W. Ogle has been kind enough to point out to me. Thus also in a case 
related by Mr. Hutchinson, in which the ulnar nerve had been divided below the part from 
which the Extensor communis was supplied (and therefore the Interossei were paralysed 
while the Extensor acted), ‘ the first phalanges were bent backwards on the metacarpal hones ’ 
(extended) ‘ while the fingers were curved into the palm ’ (second and thirdphalangea flexed). 
London Hospital Reports, vol. iii. p. 307. 
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fragment slightly upwards. The outer fragment is drawn down by the weight of the am, 
and the action of the Deltoid, and forwards and inwards by the Peetoralis minor and Sub- 
clavius muscles: the inner fragment is slightly raised by the Sterno-cleido-mastoid, but only 
to a very limited extent, as the attachment of the costo-clavicular ligament and Peetoralis 
major below and in front would prevent any very great displacement upwards. The causes 
of displacement having been ascertained, it is easy to apply the appropriate treatment. The 
outer fragment is to be drawn outwards, and, together with the scapula, raised upwards to a 
level with the inner fragment, and retained in that position. 

In fracture of the acromial end of the clavicle, between the conoid and trapezoid ligaments, 
only slight displacement occurs, as these ligaments, from their oblique insertion, serve to 
hold both portions of the bone in apposition. Fracture, also, of the sternal end, internal 
to the costo-clavicular ligament, is attonded 


184.- 


-Fracture of the Middle of the 
Clavicle. 


with only slight displacement, this ligament 
serving to retain the fragments in close appo¬ 
sition. 

Fracture of the acromion process usually 
arises from violence applied to the upper and 
outer part of the shoulder; it is generally 
known by the rotundity of tke shoulder being 
lost, from the Deltoid drawing the fractured 
portion downwards aud forwards ; and the dis¬ 
placement may easily be discovered'by tracing 
the margin of the clavicle outwards, when the 
fragment will be found resting on the front 
and upper part of the head of the humerus. 

In order to relax the anterior and outer fibres 
of the Deltoid (the opposing muscle), the arm 
should be drawn forwards across the chest, 
and the elbow well raised, so that the head 
of the bone may press the acromion process 
upwards and retain it. in its position. 

Fracture of the coracoid process is an ex¬ 
tremely rare accident, and is usually caused 
by a sharp blow on the point of the shoulder. 

Displacement is here produced by the com¬ 
bined actions of the Peetoralis minor, short 
head of the Biceps, and Coraco-brachialis, the 
former muscle drawing the fragment inwards, 
and the latter directly downwards, the amount 
of displacement being limited by the connec¬ 
tion of this process to the acromion bymeans 
of the eoraco-acromial ligament. In order to 

relax these muscles and replace the fragments in close apposition, the forearm should be 
Hexed so as to relax the Biceps, and the arm drawn forwards and inwards across the chest 
so as to relax the Coraco-brachialis; the humerus should then be pushed upwards against 
the coraco-acromial ligament, and the arm retained in that position. 

Fracture of the anatomical neck of the humerus within the capsular ligament is a rare 
accident, attended with very slight displace- 
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-Fracture of the Surgical Neck 
of the H iirnenis. 


ment, an impaired condition of the motions of 
the joint, and crepitus. 

Fracture of the surgical neck (fig. 185) is 
very common, is attended with considerable 
displacement, and its appearances correspond 
somewhat with those of dislocation of the 
head of the humerus into the axilla. The 
upper fragment is slightly elevated under the 
coraco-acromial ligament by the muscles at¬ 
tached to the greater and lesser tuberosities; 
the lower fragment is drawn inwards by the 
Peetoralis major, Latissimus dorsi, and Teres 
major; and the humerus is thrown obliquely 
outwards from the side by the Deltoid, and 
occasionally elevated so as to project be¬ 
neath and in front of the coracoid process. 

The deformity is reduced by fixing the 
shoulder, and drawing the arm outwards and 
downwards. To counteract the opposing 
muscles, and ,to keep the fragments in posi¬ 
tion, the ar,n should be drawn from the side, 
and pasteboard , splints applied on its four 
sides, a large conical-shaped pad should be placed in the axilla with the base turned upwards 
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and the elbow approximated to the side, and retained there by a broad roller passed‘round 
the chest; the forearm should then be flexed, and the hand supported in a* sling, care being 
taken not to raise the elbow, otherwise the lower fragment may be displaced upwards. 

In fracture of the shaft of the humerus below the insertion of thq Pectoralis major, 
Latissimus dorsi, and Teres major, and above the insertion of the Deltoid, there is also 
considerable deformity, the upper fragment being drawn inwards by the first-mentioned 
muscles, and the lower fragment upwards and outwards by the Deltoid, producing 
shortening of the limb, and a considerable prominence at the seat of fracture, from the 
fractured ends of the bone riding over one another, especially if the fracture takes place in 
an oblique direction. The fragments may be brought into apposition by extension from the 
elbow, aud retained in that position by adopting the same means as in the preceding injury. 

In fractures of the shaft of the humerus immediately below the insertion of the Deltoid 
the amount of deformity depends greatly upon the direction of the fracture. If the frac¬ 
ture occurs in a transverse direction, only slight displacement occurs, the upper fragment 
being drawn a little forwards; but in oblique fracture, the combined actions of the Biceps 
and Brachialis anticus muscles in front, and the Triceps behind, draw upwards the lower 
fragment, causing it to glide over the upper fragment, either backwards or forwards, 
according to the direction of the fracture. Simple extension reduces the deformity, and the 
application of splints on the four sides of the arm will retain "the fragments in apposition. 
Oare should be taken not to raise the elbow; but the forearm and hand may lie supported 
in a sling. 

Fracture of the humerus (fig. 186) immediately above the condyles deserve very at tentive 

consideration, as the general appearances cor- 
186.—fracture of the Humerus above respond somewhat with those produced by 

the Condyles- separation of the epiphysis of the humerus, 

and with those of dislocation of the radius 
and ulna backwards. If the direction of the 
fracture is oblique from above, downwards, 
and forwards, the lower fragment is drawn 
upwards and backwards by the Brachialis 
anticus and Biceps in front, and the Triceps 
behind. This injury may lie diagnosed from 
dislocation, by the increased mobility in frac¬ 
ture, the existence of crepitus, and the fact 
of the deformity being remedied by exten¬ 
sion, on the discontinuance of which it is 
reproduced. The age of the patient is of im¬ 
portance in distinguishing this form of injury 
from separation of the epiphysis. If frnctuyo 
occurs in the opposite direction to that shown 
in the' accompanying figure, the lower frag¬ 
ment is drawn upwards and forwards, causing 
a considerable prominence in front; and the 
upper fragment projects backwards beneath 
the tendon of the Triceps muscle. 

Fracture of tho coronoid process of tJi£ ulna 
is an accident of rare occurrence, and is 
usually caused by violent action of the Brachialis anticus muscle. The amount of dis¬ 
placement varies according to the extent of the fracture. If the tip of the process only is 
broken off, the fragment is drawn upwards by the Brachialis anticus on a level with the 

coronoid depression of the humerus, and 
187.—Fracture of the Olecranon. the power of flexion is partially lost. If 

the process is broken off near its root, the 
fragment is still displaced by the same 
muscle; at the same time, on extending 
the forearm, partial dislocation backwards 
of the ulna occurs from the action of the 
Triceps muscle. The appropriate treat¬ 
ment would be to relax the Brachialis 
anticus by flexing the forearm, and to re¬ 
tain the fragments in apposition by keeping 
the arm in this position. Union is gene¬ 
rally ligamentous. 

Fracture of the olecranon process (fig. 
187) is a more frequent accident, and is 
caused either by violent action of the 
Triceps muscle, or by a foil or blow upon 
the point of the elbow. .The detached 
fragment is displaced upwards, by the 
action of the Triceps muscle, from half 
an inch to two inches; the prominence of the elbow is consequently lost, and a deep Jto&w 
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is felt at the back part of the joint, which is much increased on flexing the limb. The 
patient at the same time loses, more or less, the power of extending the forearm.. The 
treatment consists in relaxing the Triceps by extending the limb, ana retaining it in the 
extended position by means of a long straight splint applied to the front of the arm ; the 
fragments are thus brought into close apposition, and may be further approximated by draw¬ 
ing down the upper fragment. Union is generally ligamentous. 

' Fracture of the neck of the radius is an exceedingly rare accident, and is generally 
caused by direct violence. Its diagnosis is somewhat obscure, on account of the slight 
deformity visible: the injured part being surrounded by a laige number of muscles; but 
the movements of pronation and supination are entirely lost. The upper fragment is 
drawn outwards by the Supinator brevis, its extent of displacement being limited by the 
attachment of the orbicular ligament. The lower fragment is drawn forwards and slightly 
upwards by the Biceps, and inwards by the Pronator radii teres, its displacement forwards 
and upwards being counteracted in some degree by the Supinator brevis. The treatment 
essentially consists in relaxing the Biceps, Supinator brevis, and Pronator radii teres 
muscles, by flexing the forearm, and placing it in a position midway between pronation and 
supinBtion, extension having been previously made so as to bring the parts in apposition. 

Fracture of the radius (jig. 188) is more 

common than fracture of the ulna, on ac- 188.—Fracture of the Shaft of the Radius, 
count of the connection of the former bone 
with the wrist. Fracture of the shaft of 
the radius near its centre may occur from 
direct violence, but more frequently from 
a fall forwards, the weight of the body 
being received on the wrist and hand. 

The upper fragment is drawn upwards 
by the Biceps, and inwards by the Pro¬ 
nator radii teres, holding a position mid¬ 
way between pronation and supination, 
and a degree of fulness in the upper half 
of the forearm is thus produced: the 
lower fragment is drawn downwards and inwards towards the ulna bv the Pronator 
quadratus, and thrown into a state of pronation by the same muscle; at the same time, the 
Supinator longue, by elevating the styloid process, into which it is inserted, will serve to 
depress the upper end of the lower fragment still more towards the ulna. In order to relax 
the opposing muscles the forearm should be bent, and the limb placed in a position midway 
between pronation and supination ; the fracture is then easily reduced by extension from the 
wrist and elbow: well-padded splints should then be applied on both sides of the forearm 
from the elbow to the wrist; the hand being allowed to fall, will, by its own weight, 
counteract the action of the Pronator quad rains and Supinator longus, and elevate the lower 
fragment to the level of the upper one. 

Fracture of the shaft of the ulna is not a common accident: it is usually caused by 
direct violence. The more protected position of the ulna on the inner side of tho limb, 
the greater strength of its shaft, and its indirect connection with the wrist, render it 
less liable to injury than the radius. The fracture usually occurs a little below the middle, 
which is the weakest part of the bone. The upper fragment retains its usual position, 
but the lower fragment is drawn outwards towards the radius by' the Pronator quadrates, 
producing a well-marked depression at tho seat of fracture, and some fulness on the dorsal 
and palmar surfaces of the forearm. The fracture is easily reduced by extension from the 
wrist and forearm. The forearm should be flexed, and placed in a position midway between 
pronation and supination, and well-padded splints applied from the elbow to the ends of the 
lingers. 

Fracture of the shafts of the radius and ulna together is not a very common accident ; it 
may arise from a direct blow, or from indirect violence. The lower fragments aro drawn 
upwards, sometimes forwards, sometimes backwards, according to the direction of the 
fracture, by the combined actions of the Flexor and Extensor muscles, producing a degree 
of fulness on the dorsal or palmar surface of the forearm ; at the same time the two frag¬ 
ments are drawn into contact by the Pronator quadratus, the radius in a state of pronatiou: 
the upper fragment ot the radius is drawn upwards and inwards by the Biceps ana Pronator 
radii teres to a higher level than the ulna; the upper portion of the ulna is slightly 
elevated by the Brachialis anticus. The fracture may be reduced by extension from the 
wrist and elbow, and the forearm should be placed in the same position as in fracture of 
the ulna. * 

In the treatment of all cases of fracture of the bones of the forearm, the greatest care 
is requisite to prevent the ends of the bones from being drawn inwards towards the inter¬ 
osseous space: if this point is not carefully attended to, the radius and ulna, may become 
anchylosed, and the movements of pronation and supination entirely lost. To obviate this, 
the.splints applied to the limb should be well “padded, so as to,press the muscles d>>wn into 
their normal situation, in the interosseous space, and thus prevent the approximation of the 
fragments. 

Fracture of the lower end of the radius (fig. 189) is usually colled Colies'fracture, from 
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the name of the eminent Dublin surgeon who first accurately described it. It is generally 
produced by the patient falling upon the hand, which receives the entire weight of the 
body. This fracture usually takes place from half an inch to an inch above the articular 
surface it occurs in the adult; but in the child, kefoi e the age of sixteen, it is more 
frequently a separation of the epiphysis from the diaphyeis. The displacement which is 
produced is very considerable, and bears some resemblance to dislocation of the carpus 
backwards, from which it should be carefully distinguished. The lower fragment is drawn 


189.—Fracture of the Lower End of the Radius. 



upwards and backwards behind the upper fragment by the combined actions of the Supinator 
lorigus and the flexors and the extensors of the thumb and carpus, producing a well-marked 
prominence on the back of the wrist, with a deep depression above it. The upper fragment 
rejects forwards, oiten lacerating the substance of the Pronator quadratus, and is drawu 
y this muscle into close contact with the lower end of the ulna, causing a projection on 
the anterior surface of the forearm, immediately above the carpus, from the flexor tendons 
being thrust forwards. This fracture may he distinguished from dislocation by the de¬ 
formity being removed on making sufficient extension, when crepitus may be occasionally 
detected ; at the same time, on extension being discontinued, the parts immediately resume 
their deformed appearance. The age of the patient, will also assist in determining whether 
the injury is fracture or separation of the epiphysis. The treatment consists in flexing the 
forearm, and making powerful extension from the wrist, aud elbow, depressing at the same 
time the radial side of the hand, and retaining the parts in that position by well-padded 
imtol-xhapeil splints. 

MUSCLES AND FASCIAE OF THE LOWER EXTREMITY. 

* 

The Muscles of* the Lower Extieiriity are subdivided into groups, corresponding 
with the different regions of thy limb. 

Iliac Region. 

Psoas magnus. 

Psoas parvus. 

Iliacus. 

Thigh. 

Anterior Femoral Region. 

Tensor vaginae femoris. 

S^rtorius. 

Rectus. 

Vastus extemus. 

Vastus interims. 

Orureus. 

Subcrureus. 

Internal Femoral Region. 

Gracilis. 

Pectinieus. 

Adductor longus. 

Adductor brevis. 

Adductor magnus. 


Hip. 

Gluteal Region. 
Gluteus maximum 
Gluteus medius. 

Gluteus minim us. 

Pyriformis. 

Gemellus superior. 

Obturator interims. 

Gemellus inferior. 

Obturator extemus. 

Quadratus femoris. 

Posterior Femoral Region. 

Biceps. 

Semitendinosus. 

Semimembranosus. 

Leg. 

Anterior Tihio-fibular Region. 
Tibialis anticus. 

Extensor longus digitorum. 
Extensor propriuB pollicis. 

Peroneus tertius. 
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Posterior Tibio-fibular Region. 
Superficial Layer. 

Cl astrocneraius. 

Plantaris. 

Soleua. 

Beep Layer. 

Popliteus. 

Flexor longus pollicis. 

Flexor longus digitorum. 

Tibialis posticus. 

Filmlar Region. 
Peroneus longus. 

Peroneus brevis. 

Foot. 

Boreal Region. 
Extensor brevis digitorum. 


Plantar Region. 
First Layer. 

Abductor pollicis. 

Flexor brevis digitorum. 
Abductor minimi digiti. 

Second Layer. 

Flexor accessorius. 
Lumbricales, 

Third Layer. 

Flexor brevis pollicis. 
Adductor pollicis. 

Flexor brevis minimi digiti. 
Transversus pedis. 

Fourth Layer. 
The Interossei. 


Iliac Region. 

► Psoas Magnus. Psoas Parvus. Iliacus. 

Direction. No detailed description is required for the dissection of these muscles. On the 
( removal of the viscera from the abdomen, they, are exposed, covered l>y the peritoneum and 
' a thin layer of fascia, the fascia iliaca. 

4 

The iliac fascia is the aponeurotic layer which lines the back part of the 
alxlominal cavity, and covers the Psoas and Iliacus muscles throughout their 
whole extent. It is thin above; and becomes gradually thicker below, as it 
approaches tlio femoral arch. 

The portion investing the Psoas is attached, above, to the ligamentum arcuatum 
internum; internally, to the sacrum; and by a series of arched processes to the 
intervertebral substances, and prominont margins of the bodies of tbe vertebras; 
the intervals so left, opposite the constricted portions of the bodies, transmitting 
the lumbar arteries and filaments of the sympathetic nerve. Externally^ this 
portion of the iliac fascia is continuous with the fascia lumborum. 

The portion investing the Iliacus is connected, externally, to the whole length of 
the inner border of the crest of the ilium; and internally to the brim of the true 
pelvis, where it is continuous with the periosteum, and receives the tendon of 
insertion of the Psoas parvus, when that muscle exists. External to the femoral 
vessels, this fascia is intimately connected with Poupart’s ligament, and is con¬ 
tinuous with the fascia transversalis; but, as the femoral vessels pass down into 
the thigh, it is prolonged down behind them, and, passing under Poupart’s ligament, 
it forms the posterior wall of the femoral sheath and surrounds the Psoas and 
Iliacus muscles to their termination, and becomes continuous with the Iliac 
portion of the fascia lata. Internal to the femoral vessels, the iliac fascia is 
connected to the ilio-pectineal line, and is continuous with the pubic portion of the 
fascia lata. The external iliac vessels lie in front of the iliac fascia, but all the 
branches of the lumbar plexus behind it; it is separated from tbe peritoneum by a 
quantity of loose areolar tissue. In abscess accompanying caries of the lower part 
of tbe Bpine, the matter makes its way to the femoral arch, distending the sheath 
of the Psoas; and when it accumulates in considerable quantity, this muscle be¬ 
comes absorbed, and the nervous cords contained in it are disseoted out, and'are 
exposed in the cavity of the abscess ; the femoral vessels, however, remain intact, 
and “the peritoneum seldom becomes implicated. ' . 

Remove this fascia, and the muscles of the. iliac, region will be exposed. 
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The Psoas Magnus (fig. 191) is a long fusiform muscle, placed on the side of 
the lumbar region of the spine and margin of the pelvis. It arises from the sides 
of the bodies, from the corresponding intervertebral substances, and from the front 
of the bMh* of the t ransve rse processes of the l ast dorsa l and all , the lumbar ver^ 
tebro. Tne muscle is oonnect«l'to~the bodies of the vertebrae by five sllps; each 
slip is attached to the upper and lower margins of two vertebrae, and to the inter¬ 
vertebral substance between them; the slips themselves being connected by the 
tendinous arches which extend across the constricted part of the bodies, and 
beneath which pass the lumbar arteries and sympathetic nerves. These tendinous 
arches also give origin to muscfular fibres, and protect the blood-vessels and nerves 
from pressure during the action of the muscle. The first slip is attached to the 
contiguous margins of the last dorsal and first lumbar vertebra; the last to the 
contiguous margins of the fourth and fifth lumbar, and to the intervertebral 
substance. From these points the muscle passes down across the brim of the 
pelvis, and, diminishing gradually in size, passes behind Poupart’s ligament, and 
terminates in a tendon, which, after receiving the fibres of the Hiacus, is inserted 
into the lesser trochanter of the femur. 

Pe tition s. In the lumbar region. By its anterior surface, which is placed behind * 
the peritoneum, with the iliac fascia, the ligament nm arcuatum internum, the 
kidney, Psoas parvus, renal vessels, ureter, spermatic vessels, genito-erural nerve, 
the colon, and along its pelvic border, with the common and external iliac artery and 
vein. By its posterior surface, with the transverse processes of the lumbar vertebra, 
and the Quadrat us lumborum, from which it is separated by the anterior lamella , of 
the aponeurosis of the Transversajis. The anterior crural nerve is at first, situated 
in the substance of the muscle, and emerges from its outer border at the lower part. 
The lumbar plexus is situated in the posterior part of the substance of the muscle. 
By its inner side, the muscle is in relation with the bodies of the lumbar vertebra, 
the lumbar arteries, the ganglia of the sympathetic nerve, and their branches of 
communication with the spinal nerves ; the lumbar glands; the vena cava inferior 
on the right, and the aorta on the left side. In the thigh it is in relation, in front, 
with the fascia lata ; behind, with the capsular' ligament of the hip, from which it is 
separated by a synovial bursa, which sometimes communicates with the cavity of the 
joint through an opening of variable size; by its inner border, with the Pectineus 
and the femoral artery, which slightly overlaps it; by its outer border, with the 
anterior crural nerve and Iliacus muscle. 

The Psoas Parvus is a long slender muscle, placed in fr ont of the preceding. 
It arises from the sides of the bodies of the last dorsal and first lumbar- vertebrae 
and from 4he intervertebral substance between them. It forms a small flat 
muscular bundle, which terminates in a long fiat tendon, inserted into the ilio- 
pectineal eminence, and continuous, by its outer border, with the iliac fascia. 
This muscle is often absent, and, according to Oruveilhier, sometimes double. 

Relations. It is covered by the peritoneum, and at its origin by the Jigamentum 
arcuatum internum; it rests on the Psoas magnus. 

The Iliacus is a flat radiated muscle, which fills up the whole of the internal 
iliac fossa. It arises from the i liac fossa, and inner margin of the crest of the 
iljlimry behind, from the ilio-lumbar ligament, and base of the sacrum; in front, 
from the anterior superior and anterior inferior spinous processes of the ilium, from 
the notch between them, and by a few fibres from the capsule of the hip-joint. 
The fibres converge to be inserted into the outer side of the tendon of the Psoas, 
some of them being prolonged into the ohlupr#. line which extends from the lesser 
trpehantor to the linea aspera . 

Relations. Within the Pelvis : by its anterior surface, with the iliac fascia which 
separates the muscle from the peritoneum, and with the external cutaneous nerve; 
on the right side,, with the caecum; on the left side, with the sigmoid flexure pi 
the colon. By its posterior surface, with the iliac fossa. By its inner border, with 
the Psoas magnus, and anterior crural nerve. In the thigh, it is inrelatron, by 
its anterior surface , with the fascia lata, Rectus .and Sartorius; behind, with the 



2 9 6 MUSCLES AND FASCIAE. 

capsule of the hip-joint, a synovial bursa common to it and the Psoas magnus 
being interposed. # 

Nerves. The Psoas is supplied by the anterior branches of the lumbar nerves, 
the Iliacus by the anterior crural. 

Actions. The Psoas and Iliacus muscles, acting from above, flex the thigh upon 
the pelvis, and, at the same time, rotate the femur outwards, from the obliquity of 
their insertion into the inner and back part of that bone. Acting from below, the 
femur being fixed, the muscles of both sides bend the lumhar portion of the spine 
and pelvis forwards. They also serve to maintain the ei’ect position, by support¬ 
ing the spine and pelvis upon the femur, and assist in raising the trunk when the 
body is in the recumbent posture. 

The Psoas parvus is a tensor of the iliac fascia. 

Anterior Femoral Region. 

Tensor Vaginae Ffcmoris. Vastus Externus. 

* Sartorius. Vastua lnternus. 

Rectus. Crureus. 

Subcrureus. 

Dissection. To expose the muscles and fasche in this region; make an incision along Pou- 
part's ligament, from the spine of the ilium to the pubes, a vertical incision from the centre 
of this, along the middle of the thigh to below the knee-joint, and a transverse incision 
from the inner to the outer side of the leg, at 

the lower end of the vertical incision. The _ 

flaps of integument having been removed, , 9 °- Dissection of Lower Extremity, 
the superficial and deep fasciae should ho rront Vievy. 

examined. The more advanced student should 
commence the study of this region by an * 
examination of the anatotny of femoral her¬ 
nia, and Scarpa’s triangle, the incisions for 
the dissection of which ate marked out in the 
accompanying figure. 

Fascia* of the Tiiigit. 

The Superficial fascia forms a con¬ 
tinuous layer over the whole of the 
lower extremity, consisting of areolar tis¬ 
sue, containing in its meshes much adipose 
matte’*. and capable of being separated 
into two or more layers, between which 
are found the superficial vessels and 
nerves. It varies in thickness, in differ¬ 
ent parts of the limb; in the sole of the 
foot it is so thin as to lie scarcely demon¬ 
strable, the integument being closely ad¬ 
herent to the deep fascia beneath, but in 
t he groin it is thicker, and the two layers 
a re sepa rated from one another by the 
superficial inguinal jjlands, the internal 
s aphenous .vein, and several smaller "yes- 
sels. One of these two layers, the super¬ 
ficial, is continuous above with the super¬ 
ficial fascia of the abdomen, the deep 
layer becoming blended with the fascia 
lata, a little below Poupait’s ligament. 

Ibe deep layer of superficial fascia , is in- 
imately adherent to the margins of the 
ispbenous opening in the fascia lata, and 
jieroed in this situation by numerous 





297 


FASCIAE OF THE THIGH. 


191.—Muscles of the Iliac and Anterior 
Femoral Itegions. 



small blood and lymphatic vessels : hence 
the lyune cribriform fascia , which has 
been applied to .it. Subcutaneous' bursae 
are found in the superficial fascia over 
the patella, point of the heel, and pha¬ 
langeal articulations of the toes. 

The deep fascia of the thigh is exposed 
on the removal of the superficial fascia, 
and is named, from its great extent, the 
fascia lata; it forms a uniform investment 
for the whole of this region of the limb, 
but varies in thickness in different parts; 
thus, it is thicker in the upper and outer 
part of the thigh, where it receives a 
fibrous expansion from the Glutens maxi- ' 
mils muscle, and the Tensor vaginas femoris 
is inserted between its^ layers : it is very 
thin behind, and at the upper and inner 
part, where it covers the Adductor muscles, 
an«f again becomes stronger around the 
knee, receiving fibrous expansions from 
the tendon of the Biceps externally, and 
from the Sartorius, Gracilis, Semitendi- 
nosus, and Quadriceps extensor cruris in 
front. The fascia lata is attach ed, above, 
to Poupart’s ligament, and the crest of the 
iliu m; behind, to the margin of the sa¬ 
crum and coccyx ; internally, to the pubic 
arch, ancF Rnea ilio-ptectmea ; and belo w to 
aTTthe pro minent poin ts around the knee- 
joint, the condyles of the femur, tubero- 
sities of the. tibia, and head of the fibula. 
That portion which invests the” Gluteus 
medius (the Gluteal aponeurosis) is very 
thick and strong, and gives origin, by its 
inner surface, to some of the fibres of 
that muscle; at the upper boacbr—of 
the Gluteus maximus, it divides into two 
layers, the upper of which, very thin, 
covers the surface of the Gluteus maxi¬ 
mus, and is continuous below with the 
fascia lata : the deep layer is thick above, 
where it blends with the great sacro- 
sciatic ligament, thin below, where it se¬ 
parates the Gluteus maximus from the 
deeper muscles. From the inqer surface 
of the fascia lata are given off two strong 
intermuscular septa, which are attached 
to the whole length of the linea aspera : the 
external and stronger one, which extends 
from the insertion of the Gluteus maximus 
to the outer condyle, separates the Vastus 
externus in front from the short bead of 
the Biceps behind, and gives partial ori¬ 
gin to those muscles; the inner one, the 
thinner of the two, separates the Vastus 
internus from the Adductor muscles. 
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Besides these, there are numerous smaller septa, separating the individual muscles, 
and ertelositig each in a distinct sheath. At the upper and inn er part of the thigh, 
a li ttle be low Pmipnvt^ii^smpint, a lar ge ov al-shapedapertu re is observed after 
the superficial fascia has been cleared off: it transmits the internal saphenous 
vein, and other smaller vessels, and is termed the s aphenous open/twa . In order 
more correctly to consider the mode of formation of this aperture, the fascia la ta 
is described as consisting, in this part of the thigh, of two portions , an iliac, por- 
tion, and a p ubic p ortion. , 

The iliac jjorti^n is all that part of the fascia lata on the cuter side of the- 
saphenous opening. It is attached, externally, to the crest of the ilium, and its 
anterior superior spine, to the whole length of Poupar t's lig a ment, as far inte rnally 
as the spine ofth e pub es, and to the pecti neal l ine in conjunction with Gimbemat’s 
ligament. From the spine of the pubes, it is reflected downwards and outwards, 
forming an arched margin, the superior cornu, or outer boundary of the saphenous 
opening ; this margin oveMies, and' is adherei iiT to "the" ant erior layer o f the_sheath 
of the femoral vessels : to its edge is attached the cribriform fascia, and, below, 
it is continuous with the pubic portion of the fascia lata. 

The jmkic portion is situated at the inner side of the saphenous opening ; at the 
|lower margin of this aperture it is continuous with the iliac portion; traced 
Upwards, it is seen to cover the surface of the Peetineus muscle, and passing 
^behind the sheath of the femoral vessels, to which it is closely united, is' con¬ 
tinuous with the sheath of the Psoas and Iliacus muscles, and is finally lost in the 
fibrous capsule of the hip-joint. This fascia is attached above to the pectineal line 
|in front of the insertion of the aponeurosis of the external oblique, and internally 
jto the margin of the pubic arch. From this description it may be observed, that 
the iliac portion of the fascia lata passes in front of the femoral vessels, and the 
1 pubic portion behind them, so that an apparent aperture exists between the two, 

I through which the internal saphenous joins the femoral vein.* 

1 The fascia should now he removed from the surface of the muscles. This maybe effected 
by pinching it up between the forceps, dividing it, and separating it from each muscle in the 
course of its fibres. 

The Tensor Vaginas Femoris arises from the an terior part of the oqter_lip of the 
crest of the ilium, and from the outer surface of the anterior superior spinous process, 
betweenTKe'Gluteus mediae and Sartorius. Ijb is inserted into the fascia lata about 
one-fourth down the outer side of the thigh. From the point of insertion the fascia 
is continued downwards to the head of the tibja as a thickened band, the ilig- 
tibiwtb^nd. 

Relations. By its superficial surface, with the fascia lata and the integument. By 
its deep surface, with the Gluteus medius, Rectus femoris, Vastus extemus, and 
the ascending branches of the external circumflex artery. By its anterior border, 
with the Sartorius, from which it is separated below by a triangular space, in which 
is seen the Rectus femoris. By its posterior border, with the Gluteus medius. 

The Sartorius, the longest muscle in the body, is flat, narrow, and riband-like : 
it arises hy~ tendinous fibres from the anterior superior spinous process of the 
ilium and the upper half of the notch below it, passes obliquely across the upper 
and anterior part of the thigh, from the outer to the inner side of the limb, then 
descends vertically', as far as the inner side of the knee, passing behind the inner 
condyle of the femur, and terminates in a tendon, which, curving olftiquely for¬ 
wards, expands into a broad aponeurosis, inserted into the u pper pa rt of the inner 
surface of the shaft of the tibia, nearly as far forwards as the crest. Thif expan¬ 
sion Ts inserted behind the attachment of the Gracilis and Semitendinosus, 
but sends a process over these tendons, to be inserted in front of them. An 
offset is derived from the upper margin of this aponeurosis, which blends with the 
. fibrous capsule of the knee-joint, and another, given off from itB lower border, 
^l&nda with the fascia on the inner Bide of the leg. The relations of this muscle to 

* These parte will be again more particularly described with the anatomy of Hernia, 
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the femoral artery should be carefully exapiined, as its inner border forms the chief 
guide injbying the artery. In the upper third of the thigh, it forms th« outer 
side of a triangular space, Scarpa’s triangle, the inner side of which is formed by 
the Adductor longus, and the base, turned upwards, by Poupart’s ligament; the 
femoral artery parses perpendicularly through the middle of this space from its 
base to its apex. In the middle third of the thigh, the femoral artery lies first 
along the inner border, and then behind the Sartorius. 

Relations. By its superficial surface, with the fascia lata and integument. By 
its deep surface r with the Iliacus, Psoas, Rectus, Vastus internus, anterior crural 
nerve, sheath of the femoral vessels, Adductor longus, Adductor maguus. Gracilis, 
long saphenous nerve, and internal lateral ligament of the knee-joint. 

The Quadriceps extensor includes the four remaining muscles on the front of 
the thigh. It is the great Extensor muscle of the leg, forming a large fleshy mass, 
which covers the front and sides of the femur, being united below into a single 
tendon, attached to the tibia, and above subdividing into separate portions, which 
have received distinct names. Of these, one occupying the middle of the thigh, con¬ 
nected above with the ilium, is called the Rectus femoris, from its straight course. 
The other divisions lie in immediate connection with the shaft of the femur, 
which they cover from the condyles to the trochanters. The portion on the outer 
side of the femur is termed the Vastus externus ; that covering the inner side, the 
Vastus internus ; and that covering the front of the femur, the Crureus. The two 
latter portions are, however, so intimately blended, as to form but one muscle. 

The Rectus Femoris is situated in the middle of the anterior region of the thigh; 
it is fusiform in shape, and its superficial fibres are arranged in a bipenniform 
manner, the deep fibres running straight down to the deep aponeurosis. It arises 
by two tendons : one, the straight tendon, or short head, from the anterior inferior 
spinouii"process of the ilium; the other i s flattened, and curves outwards, to be 
atta ched t O &~gf oove above the brim of the.acetabulum ; this is the reflected tendon, 
or long head, of the Rectus; it unites with the straight tendon at an acute angle, 
and then spreads into an aponeurosis, from which the muscular fibres arise.* The 
muscle terminates in a broad and thick aponeurosis, which occupies the lower two- 
thirds of its posterior surface, and gradually becoming narrowed into a flattened 
tendon, is inserted into the-patella in common with the Vasti and Crureus. 

Relations. By its superficial surface, with the anterior fibres of the Gluteus 
minimus, the Tensor vaginae femoris, Sartorius, and the Psoas and Iliacus; by its 
lower three-fourths, with the fascia lata. By its posterior surface , with the hip- 
joint. the external circumflex vessels, and the Crureus and Vasti muscles. 

The three remaining muscles have been descxibed collectively by some anatomists, 
separate from the Rectus, under the name .of the Triceps extensor cruris. In order 
to expose them, divide the Sartorius and Rectus across the middle, and turn them 
aside, when the muscles in question will be fully brought into view. 

The Vastus externus is the largest part of the Quadriceps extensor. It arises by 
a broad aponeurosis, which is attached to the tubercle of thejemur, to the anteiior 
border of the great trochanter, to a horizontal ridge.on its outer surface, to a rough 
li ne leading, from the trochanter major to the linea aspera, and to the whole 
length.ojf the outer lipjqf the linea aspera; this aponeurosis coveis the upper 
three-fourths of the muscle, and from its inner surface many fibres arise. A few 
•additional* fibres arjse from the tendon of the Gluteus maxim us, and from the 
external intermuscular septum between the Vastus externus, and short head of 
the Biceps. The fibres form a large fleshy mass, which is attached to & strong 
aponeurosis, placed on the under surface of the muscle at its lower part: this 
becomes contracted and thickened into a flat tendon, which is inserted into the 
outer border of the patella,,blending with the great extensor tendon. 

* Mr. W. R. Williams in an interesting paper in the Joum. of Anat. and Rhys. vol. xiii. 
p. 204, points out that the reflected tendon is the real origin of the muscle, and is alone 
present in early foetal life. The direct tendon is merely.au acceesory band of condensed 
fascia. The paper will well repay perusal, though in some particulars, I think, the descri ption in 
the text more generally accurate. (Ed.) . • ~ 
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Relations . By its superficial surface, with the Rectus, the Tensor vaginas 
femoris, the fascia lata, and the Gluteus maximus, from which it is separated by a 
synovial bursa. By its deep surface , with the Crureus, some lat-ge branches of the 
external circumflex artery and anterior crural nerve being interposed. 

The Vastus Intemus and Crureus are so inseparably connected together, as to 
form but one muscle, as which it will be accordingly described. It is the smallest 
portion of the Quadriceps extensor. The anterior portion of it, covered by the 
Rectus, is called the Crureus; the internal portion, which lies immediately beneath 
the fascia lata, the Vastus internus. It arises by an aponeurosis, which is attached 
!'tto the lower part of the line that extends from the inner side of the neck of the 
(femur to, the linea aspera, from the whole length of the inner lip of the linea aspera, 
land internal intermuscular septum. It also arises from nearly the whole of the 
internal, anterior, and external surfaces of the shaft of the femur, limited, above, 
by the line between the two trochanters, and extending, below, to within the lower 
fourth of the bone. Fr6m these different origins, the fibi es converge to a broad 
aponeurosis, which covers the anterior surface of the middle portion of the muscle 
(the Crureus), and the deep surface of the inner division of the muscle (the Vastus 
internus), and which gradually narrows down to its insertion into the patella, where 
it blends with the other portions of the Quadriceps extensor. The muscular fibres 
of the Vastus internus extend lower down than those cf the Vastus externus, so 
that the capsule of the joint is less covered with muscular fibres on the outer than 
on the inner side. 

Relations. By its superficial surface, with the Psoas and Uiacus, the Rectus, 
Sartorius, Pectineus, Adductors, arid fascia lata, femoral vessels, and saphenous 
ner ve. By its deep surface, with the femur, Suhcrureus, and synovial membrane of 
the knee-joint. 

The student will observe the striking analogy that exists between the Quadriceps 
extensor and the Triceps muscle in the upper extremity. So close is this situ - 
larity, that M. Oruveilhier has described it under the name of the Triceps femoralis. 
Like the Triceps brachialis, it consists of three distinct divisions, or heads : a middle 
or long head, analogous to the long head of the Triceps, attached to the ilium, 
and two other portions which may be called the external and internal heads of the 
Triceps femoralis. These, it will be noticed, are strictly analogous to the outer 
and inner heads trf the Triceps brachialis. 

The tendons of the different portions of the Quadriceps extensor unite at the 
lower part of the thigh, so as to form a single strong tendon, which is inserted 
into the upper part of the patella. More properly, the patella may be regarded as 
a sesamoid bone, developed in the tendon of the Quadriceps; and the ligamentum 
patellae, which is continued from the lower part of the patella to the tuberosity of the 
tibia, os the proper tendon of insertion of the muscle. A synovial bursa is inter¬ 
posed between the tendon and the upper part of the tuberosity of the tibia. From 
the'tendons corresponding to the Vasti, a fibrous prolongation is derived, which is 
attached below to the upper extremities of the tibia and fibula, and which serves 
to protect the knee-joint, being strengthened on its outer side by the fascia lata. 

The Suhcrureus is a small muscle, usually distinct from the Crureus, but occa¬ 
sionally blended with it, which arises from the anterior surface of the lower part 
of the shaft of the femur, and is inserted into the upper part of the synovial pouch 
that extends upwards from the knee-joint behind the patella. I£ sometimes consists 
of two separate muscular bundles. 

Nerves, The Tensor vaginas femoris is supplied by the superior gluteal nerve; 
the other .muscleB of this region, by-branches from the anterior crural. 

Actions. The Tensor vaginae femoris is a tensor of the fhscialata; continuing 
its action, the oblique direction, of its fibres enables it to- rotate the thigh inwards: 
In the erect posture, acting from below, it will serve to steady the pelvis upon the 
head of the femur. The Sartorius flexes the leg upon the thigh, and* continuing 
to act, flexes,, the thigh upon the pelvis, at the same time drawin^^e lhihb inwards, 
so as to moss one leg over the other. Taking its fixed point from the leg, it 
flexes the pelvis upon the thigh, and, if one muscle acts, assists in rotating the 
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pelvis. The Quadriceps extensor extends the leg upon the thigh. Taking its 
fixed point from the leg, as in standing, this muscle will act upon the lemur, 
supporting it perpendicularly upon the head of the tibia, and thus maintaining the 
entire weight of the bod)’. The Rectus muscle assists the Psoas and Iliac us, in 
supporting the pelvis and trunk upon the femur, or in bending it fcrWards. 


192.—Deep Muscles of the Internal 
Femoral Region. 



Internal Femoral Region. 

Gracilis. 

Pectineus. 

Adductor Longus. 

Adductor Brevis. 

Adductor Magnus. 

Dissection, These muscles are at once ex¬ 
posed by removing the fascia from the fore 
part and inner aide of the thigh. The limb 
should be abducted, so as to render the muscles 
tense, and easier of dissection. 

The Gracilis (figs. 191, T94) is the most 
superficial muscle on the inner side of 
the thigh. It is thin and flattened, broad 
above, narrow and tapering below. It 
arises by a thin aponeurosis between two 
and three inches in breadth, from the 
inner margin of tiieramus of the pubes 
and ischium*. The fibres pass vertically 
downwards, and terminate in a rounded 
tendon which passes behind the internal 
condyle of the femur, and curving round 
the inner tuberosity of the tibia, becomes 
flattened, and is i nserte d into the upper 
part of the inner surface of Jsh6_sfe&ft. of 
thetibia, below the tuberosity. The ten¬ 
don of this muscle is situated immediately 
above that of the Semitendinosus, and 
in front of the tendon of the Sartorius, 
with which it is in part blended. As it 
passes across the internal lateral ljg**nqqj a 
of the knee-joint, it is separated from it 
by a synov ial bursa common to it and the 
Semitenclmosus muscle. 

Relations. By its superficial surface ,, 
with the fascia lata and the Sartorius Ibe- 
low; the in ternal jsaphenous vein crosses 
it obliqu ely n ear its lower part, lying 
superficial to the fascia lata. The ante- 
rior crural nerve emerges between its ten¬ 
don and that of the Sartorius. By its deep 
surface , with the three Adductors, and the 
internal lateral ligament of the knee-joint. 

The Pectineus (fig. 191) is a fiat quad¬ 
rangular muscle, situated at the* anterior 
part of the upper and inner aspect of 
thigh. It arises from the linea ilip-pecjii- 
nea, from the surface^ bfflg 
between the pe ctineal emin ence and s pine 
.• of the puti ps, and f roia a jjssdinous pep - • 
longation of Gimbemat Y ligam ent, which 




302 


MUSCLES AND FASCIAE. 


is attached to the crest of the pubes and is continuous with the fascia covering the 
anterior surface of the muscle ; the fibres pass downwards, backwards, and outwards, 
to be ^inserted into a rough line leading from the trochanter minor to the linea 
aspera. 

Relation*. 'Ey its anterior surface, with the pubic portion of the fascia lata, which 
separates it from the femoral vessels and internal saphenous vein. By its posterior 
surface, with the hip-joint, the Adductor brevis and Obturator extemus muscles, 
the obturator vessels and nerve being interposed. By its outer border, with the 
Psoas, a cellular interval separating them, through which passes the internal circum¬ 
flex artery. By its inner border, with the margin of the Adductor longus. 

The Adductor longus, the most superficial of the three Adductors, is a flat 
triangular muscle, lying on the same plane as the Peotineus, with which it is often 
blended above. It apises, by a flat narrow tendon, from the front of thejmbes, at 
the angle of junction of the crest with the symphysis ; and soon expands into a 
broad fleshy belly, which, passing downwards, backwards, and outwards, ia inserted, 
by an aponeurosis, into fcfio mifldlc third of the linea aspera, between the Vastus 
internus and the Adductor magnus. 

Relations. By its anterior surface, with the fascia lata, and, near its insertion, 
with the femoral artery and vein. By its posterior surface, with the Adductor 
brevis and inagnus, the anterior branches of the obturator vessels and nerve, and 
with the profunda artery and vein near its insertion. By its outer border, with the 
Poctineus. By its inner border, with the Gracilis. 

The Poctineus and Adductor longus should now be divided near their origin, and turned 
downwards, when the Adductor brevis and Obturator extern us will be exposed. 

The Adductor Brevis is situated immediately behind the two preceding muscles 
It is somewhat triangular in form, and arises by a narrow or igin from the outer 
surface of the descending ramus of the pubes, between the Gracilis and Obturator 
extomus. Its fibres, passing backwards, outwards, and downwards, are inserted, 
by an aponeurosis, into the upper part of the linea aspera, immediately behind the 
Pectineus and upper part of the Adductor longus. 

Relations. By its anterior surface, with the Pectineus, Adductor longus, and 
anterior branches of the obturator vessels and nerve. By its posterior surface, 
with the Adductor magnus, and posterior branches of the obturator vessels and 
nerve. By its outer border, with the Obturator extern us, and conjoined, tendon 
of the Psoas and Iliacus. By its inner border, with the Gracilis and Adductor 
magnus. This muscle is pierced, near its insertion, by the middle perforating 
hrapeh o f the profunda artery. 

The Adductor brevis should now be cut away near its origin, and turned outwards, when 
the entire extent of the Adductor magnus will be exposed. 

The Adductor Magnus is a large triangular muscle, forming a septum between 
the. muscles on the inner and those on the back of the thigh. It arises from 
a small part of the descending ramus of the pubes, from the ascending ramus of 
the ischium, and from the outer margin and under surface of the tuberosity of the. 
ischium. Those fibres which arise from the ramus of the pubes are very short, 
horizontal in direction, and are inserted into the rough line leading from the great 
trochanter to the linea aspera, internal to the Gluteus maximus ; those from the 
ramus of the ischium are directed downwards and outwards with different degrees 
of obliquity, to be inserted, by means of a broad aponeurosis, into the wjmlaJe ngth 
of the linea aspera and the upper part of its internal bifurcation below. The 
internal portioiTo?the muscle, ednsisting principally of those fibres which arise from 
the tuberosity of the isohium, forms a thick fleShy mass consisting of coai-se bundles 
which descend almost vertically, and terminate about the lower third of the thigh 
in a rounded tendon, which is inserted into the tubercle above the inner condyle 
of the femur, being connected by a fibrous expansion to the line leading upwards 
from the tubercle to the linea aspera. Between the two portions of the muscle 
an angular interval is left, tendinous in front, fleshy behind, for the passage of 
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the femoral vessels into the popliteal space. The external portion of the muscle 
is pierced by four apertures : the three superior, for the three~suT>CT , ir> r--perfo rating 
arteries; the fourth, for the passage of the profunda. This muscle gives off-an 
aponeurosis, which p;isses in front of the femoral vessels, and joins with the Vastus 
interims. 

Relations. By its anterior surface, with the Pectineus, Adductor brevis, Ad¬ 
ductor longus, and the femoral vessels. By its posterior surface, with the great 
sciatic nerve, the Gluteus maximus, Biceps, Bemitendinqsus, and Semimembra¬ 
nosus. By its superior or shortest border, it lies parallel with the Quadrates 
femoris, the internal circumflex artery passing between them. By its internal or 
longest border, with the Gracilis, Sartorius, and fascia lata. By its external or 
attache,d border, it is inserted into the femur behind the Adductor brevis and Adductor 
longus, which separate it from the Vastus interrms; and in frout of the Gluteus 
maximus and short head of the Biceps, which separate it fi-om the Vastus extemus. 

Nerves. All the muscles of this group are supplied by. the obturator nerve. 
The Pectineus receives additional branches from the '’accessory obturator and 
anterior crural; and the Adductor magnus an additional branch from the great 
sciatic. 

Actions. The Pectineus and three Adductors adduct the thigh powerfully ; they 
are especially used in horse exercise, the flanks of the horse being grasped between 
the knees by the action of these muscles. In consequence of the obliquity of their 
insertion into the linea aspera, they rotate the thigh outwards, assisting the ex¬ 
ternal Rotators, and when the limb has been abducted, they draw it inwards, 
carrying the thigh across that of the opposite side. The Pectineus and Adductor 
brevis and longus assist, the Psoas and Uiaeus in flexing the thigh upon the pelvis. 
In progression, also, all these muscles assist in drawing forwards the hinder limb. 
The Gracilis assists the Sartorius in flexing the leg and drawing it inwards ; it is 
also an Adductor of the thigh. If the lower extremities are fixed, these muscles 
may take their fixed point from below and act upon the pelvis, serving to maintain 
the body in the erect posture; or, if their action is continued, to flex the pelvis 
forwards upon the femur. 


Gi,l*teal Region. 


Glutens Maximus. 
Gluteus Medius. 
Gluteus Minimus. 
Pyriformis. 


Gemellus Superior. 
Obturator Interims. 
Gemellus Inferior. 
Obturator Extemus. 


Quadratus Femoris. 


Dissection (fig. 193b The subject should Bo. turned on its face, a block placed beneath the 
pelvis to make the buttocks tense, and the limbs allowed to hang over the end of the table, 
with the foot inverted, and the thigh abducted. Make an incision through the integument 
along the back part of the crest of the ilium and margin of the sacrum to the tip of the 
coccyx, and carry a second incision from that point obliquely downwards and outwards to the 
outer side of the thigh, four inches below the great trochanter. The portion of integument 
included between these incisions, together with the superficial fascia, is to be removed in 
the directiou shown in the figure, when the Gluteus maximus and the dense fascia covering 
the Gluteus medius will be exposed. 

The Gluteus Maximus (fig. 194), the most superficial muscle in the gluteal region, 
is a very broad and thick fleshy mass, of a quadrilateral shape, which forms the pro¬ 
minence of the nates. Its large size is one of the most characteristic points in 
the muscular system in man, connected as it is with the power he has of maintain¬ 
ing the trunk in the erect posture. In structure the muscle* is remarkably coarse, 
being made up of muscular fasciculi lying parallel with one another, and collected 
together into large bundles, separated by deep cellular intervals. It arises from 
the superior curved line of the ilium, and the portion of bone, including the crest, 
immediately behind it; from the posterior surface of the lafct piece of the sacrum , the 
side of^the coccyx,' the aponeurosis covering the Multifidus spins© muscle and the 



304 


MUSCLES AND FASCIA. 


great sac ro-Bciatic ligament. The fibres are directed obliquely downwards and 
outwards; those forming the upper and larger portion of the muscle (after con¬ 
verging somewhat) terminate in a thick 
tendinous lamina, which passes across the 

great trochanter, and is inserted into the * 9 3 - Dissection of Lower Extremity, 
fas cia lata covering the outer s id e of th e unonn Jew. 

thigh, the lower portion of the muscle being 


inserted into the rough line leading from 
the great trochanter to the linea. aspera 
between the Vastus extemus and Adductor 
magnus. 

Three synovial Imrsai are usually found 
separating the under surface of this muscle 
from the eminences which it covers. ( )ne 
of these, of large size, and generally multi- 
locular, separates it from the great trochanter. 
A second, often wanting, is situated on the 
tuberosity of the ischium. A third is found 
between the tendon of this muscle and the 
Vastus ex term is. 

Relations. 15 y its superficial surface, with 
a thin fascia, which separates it from the 
subcutaneous tissue. By its deep surface , 
from above downwards, with the ilium, 
sacrum, coccyx, and great sacro-sciatic 
ligament, part of the Gluteus medius, Pyri- 
formis, Gemelli, Obturator internus, Quadra- 
tus femoris, tlie tuberosity of the ischium, 
great trochanter, the origin of the Biceps, 
Semitendinosus, Semimembranosus, and Ad¬ 
ductor magnus muscles. The gluteal ves¬ 
sels and smpoiior gluteal nerve ^re seen 
issuing from the pelvis above the Pyrifo rmis 
muscle, the sciatic and internal pudic 
vessels and norves, and the nerve to the 
Obturator internus muscle below it. Its 
upper border is thin, and connected with 
1 W Ol "tens medius by the fascia lata. Its 
lower border, free and prominent, forms the 
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fold of the nates, and is directed towards the 


perinsBum. 


Dissection. Now divide the Gluteus nmximus near its origin, by a vertical incision carried 
from its upper to its lower border; a cellular interval will be exposed, separating it from 
the Gluteus medius and External rotator muscles beneath. The upper portion of the muscle 
is td be altogether detached, and the lower portion turned outwards; the loose areolar 
tissue filling up the interspace between the trochanter major and. tuberosity of the ischium 
being removed, the parts already enumerated as exphsed by the removal of this muscle will 
be seen. • 

The Gluteus Medius is a broad, thick, radiated riusole, situated on the outer 
surface of the pelvis. Its posterior third is covered % the Glutens maxinms ; its 
anterior two-thirds by the fascia lata., which separates it from the integument. 
It arises^ from the outer surface of the ilium, between' the superior and middle 
curved lines, and from the outer that portion of the crest between 

them; it also arises from the dense fascia (Gluteal aponeurosis) covering its anterior 
part. The fibres converge to a strong flattened tendon, which is inserted into the 
oUigpUin? which traverses the outer surface , of the great trochanter. A synovial 
bursa separates the tendon of the muscle from the surface of the frochanter in front 
blits insertion. 
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194.—Muscles of the Hip and Thigh. 



Relations. By its superfi¬ 
cial surface, with the Gluteus 
maxim us behind, the Tensor 
vaginae femoris, and deep fas¬ 
cia in front. By its deep 
surface, with the Gluteus mi¬ 
nimus and the gluteal vessels 
and superior gluteal nerve. 
Its anterior border is blended 
with the Gluteus minimus. 
Its posterior border lies par¬ 
allel with the Pyriformis. 
the gluteal vessels interven¬ 
ing- 

This muscle should now he 
divided near its insertion and 
turned upwards, when the Glu¬ 
teus minimus will he exposed. 

The Gluteus Minimus, the 
smallest of t.lie three glutei, 
is placed immediately beneath 
the preceding. It is fan- 
shaped, arising from the outer 
surface of the ilium, between 
the middle and inferior curved 
lines, and behind, from the 
margin of the great saci-o- 
licintie notch : the fibres con¬ 
verge to the dee]> surface of 
a radiated aponeurosis, which, 
terminating in a tendon, is 
inserted into an impression 
on the anterior border of the 
great trochanter. A synovial 
bursa is interposed between 
the tendon and the great tro¬ 
chanter. 

Hal at ions. By its superfi- 
dal surface , with the Gluteus 
medius, and the gluteal vessels 
and superior gluteal nerve. 
By its deep surface, with the 
ilium, the reflected tendon of 
the Rectus femoris, and cap¬ 
sular ligament of the hip- 
joint. Its anterior margin is 
blended with the Gluteus me¬ 
dius. Its posterior margin is 
often joined with the tendon 
of the Pyriformis. 

The Pyriformis is a flat 
muscle, pyramidal in shape, 
lying almost parallel with 
the posterior margin of the 
Gluteus medius. It is situ¬ 
ated partly within the pelvis 
at its posterior part, and partly 
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at the back of the .hip-joint. It arises from the fron t of the sac rum by three 
fleshy dictations, attached to the portions of bone between the first, second, third, 
and fourth anterior sacral foramina, and also from the grooves leading from the 
foramina: a few fibres also arise from the • margin of the great sacro-sciatic 
foramen, and from the anterior surface of the great sacro sciatic ligament. The 
muscle passes out of the pelvis through the great sacro-sciatic foramen, the. upper 
part of which it fills, and is insert ed by a rounded tendon into the upper border 
of the great troc hante r, being generally blended with the tendon of the OEturator 
internus. 

Relations. By its anterior surface, within the pelvis, with the Rectum (especially 
on the left side), the sacral .plexus of nerves, and the internal iliac vessels ; external 
to the pelvis, with the os innorninatum and capsular ligament of the hip-joint. By 
its posterior surface, within the pelvis, with the sacrum ; and external to it, with the 
Gluteus maximns. By its .upper border, with the-Gluteus medius, from which it is 

; separated by the gluteal vessels and superior gluteal nerve. By its lower border, 
with the Gemellus superior and Ooccygeus ; the sciatic vessels and nerves, the 
internal pudic vessels and nerve, and the nerve to the Obturator internus, passing 
from the pelvis in the interval between the two muscles. 

Dissection. The next, muscle, as well as the origin of the Pyrifonuis, can only he seen when 
the pelvis is divided, and the viscera removed. 

T 1 ic Obturator membrane is a douse layer of interlacing fibres, which completely 
closes the obturator foramen, except at its upper and outer part, where a small 
oval canal is left for the obturator vesstds and nerve. Each obturator muscle is 
connected with this membrane. 

The Obturator Internus, like the preceding muscle, is situated partly within 
the cavity of the pelvis, partly at the back of the hip-joint. It arises from the 
inner surface of the anterior and external wall of thejielvis, around the inner side 
of the obturator foramen, being attached to the descending minus of the pubes, 
and the ascending minus of the ischium, and at the side to the inner surface of 
the body of the ischium, between the margin of the obturator foramen in front, 
the great sacro-sciatic notch behind, and the brim of the true pelvis above. It 
also arises from the inner surface of the obturator membrane and from the ten¬ 
dinous arch which completes the canal for the passage of the obturator vessejs and 
nerve. Tho fibres are directed backwards and downwards, and terminate in four 
or five tendinous bands, which are found on its deep surface; th \se bands are 
reflected at a light angle over the inner surface of the tuberosity of the ischium, 
"which is grooved for their reception: the groove is covered with cartilage, and 
lined with a synovial bursa. The muscle leaves the pelvis by the lesser sacro-sciatic 
notch; and tho tendinous hands unite into a single flattened tendon, which passes 
horizontally outwards, and, after receiving the attachment of the Gemelli, is in¬ 
serted into the upper border of tho great trochanter in front of the Pyriformis. A 
synovial bursa, narrowband elongated in form, is usually found between the tendon 
of this muscle and the capsular ligament of the hip: it occasionally communicates 
with that between tho tendon and the tuberosity of the ischium, the two forming 
a single sac. 

In order to display the peculiar appearances presented by the tendon of this muscle, it 
must be divided near its insertion and reflected outwards. 

Relations. Within the pelvis, this muscle is in relation, by its anterior surface, 
with the obturator membrane and inner surface of the anterior wall of the pelvis ; 
liy its posterior surface, with the pelvic and obturator fasciae, which separate it from 
tho Levator ani; and it is Grossed by tho internal pudic vessels and nerve. This 
surface forms the outer boundary of the ischio-rectal fossa. External to the pelvis, 
it is covered by the great sciatic nerve and Gluteus maximus, and rests on the back 
part of the hipjokit. 

The Gemelli are two small muscular fasciculi, accessories to the tendon of the 
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Obturator interims, which is received into a groove between them. They are 
called superior and inferior. 

The Gemellus Superior, the smaller of the two, arises from the outer surface 
of the spine of the ischium, and passing horizontally outwards becomes blended 
with the upper part of the tendon of the Obturator internus, and is inserted 
with it into the upper border of the great trochanter. This muscle is sometimes 
Wanting. * . 

Relations. By its superficial surface, with the Gluteus maximus and the sciatic 
vessels and nerves. By its deep surface, with the capsule of the hip-joint. By its 
upper border, with the lower margin of the Pyriformis. By its lower border, with 
the tendon of the Obturator internes. 

The Gemellus Inferior aiises from the upper part of the outer border of the tul>e- 
rosity of the ischium, and passing horizontally outwards is blended with the lower 
part of the tendon of the Obturator interims, and inserted with it into the upper 
border of the great trochanter. 

Relations. By its superficial surface, with the Glutoitfe maximus and the sciatic 
vessels and nerves. By its deep surface, with the capsular ligament of the hip- 
joint. By its upjwr border, with the tendon of the Obturator intern us. By 
its lower border, with the tendon of the Obturator extern us and Quadrat us 
lemons. 

The Quadratus Femoris is a short, flat muscle, quadrilateral in shape (hence its 
name), situated between the Gemellus inferior and the upper margin of the Ad¬ 
ductor niagnus. It arises from the outer border of the tuberosity of the ischium, 
and proceeding horizontally outwards is inserted into the upper part of the linea 
quad rati, on the posterior surface of the trochanter major. A synovial bursa, is 
often found between tho under surface of this muscle and the lesser trochanter, 
which it covers. 

Relations. By its posterior surface, with the Gluteus maximus and the sciatic 
vessels and nerves. By its whierior surface, with the tendon of the Obturator ox- 
ternus and trochanter minor, and with the capsule of the liip-joint. By its upper 
border, with the Gemellus inferior. Its lower border is separated from the Adductor 
niagnus by the terminal branches of the internal circumflex vessels. 

Dissection. In order to expose the next muscle (the Obturator extern us), it is necessary 
to remove the Psoas, Iliacus, Poctineus, and Adductor brevis and longue muscles from the 
front and inner side of the thigh ; and the Gluteus maximus and Quadratus femoris from 
the back part. Its dissection should, consequently, be postponed until the muscles of the 
anterior and internal femoral regions have been examined. 

✓'""'The Obturator Externus (fig. 192) is a flat triangular muscle, which cowers the 
outer surface of tho anterior wall of the pelvis. It arises from the margin of bone 
immediately around tho inner side of the obturator foramen, viz. from the body 
and ramus of the pubes, and the ramus of the ischium; it also arises from the 
inner two-thirds of the outer surface of the obturator membrane, and from the ten¬ 
dinous arch which complete the canal for the passage of the obturator vessels and 
nerves. The fibres converging pass outwards and backwards, and terminate in a 
tendon which runs across the back part of the hip-joint, and is inserted into the 
digital fossa of the femur. 

Relations. By its anterior surface, with the Psoas, Iliacus, Pectinfeus, Adductor 
longns, Adductor brevis, and Gracilis; and more externally, with the neck of the 
femur and capsule "of the hip-joint. By its posterior surface, with the obturator 
membrane and Quadratus femoris. 

Nerves. The Gluteus maximus is supplied by the small sciatic nerve and a 
branch from the sacral plexus; the Gluteus medius and minimus, by the superior 
gluteal; the Pyriformis, Gemelli, Obturator internus, and Quadratus femoris, by 
branches from the sacral plexus, and the Obturator extern us, by the obturator 
nerve. 

Actions. The Glutei muscles, when they take their fixed point from the pelvis, 
are all abductors of the thigh. The Gluteus maximus and the posterior fibres of 
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the Gluteus medius, rotate the thigh o utwards ; the anterior fibres of the Gluteus 
medius and the Gluteus minimus rotate it inwards. The Gluteus maximus serves 
to extend the femur, and the Gluteus medius and minimus draw it forwards. The 
Gluteus maximus is also a tensor of the fascia lata. Taking their fixerl point 
from the femur, the Glutei muscles act upon the pelvis, supporting it and the whole 
trunk upon the head of the femur, which is specially obvious in standing on one 
leg. In order to gain the erect "posture after the effort of stooping, these muscles 
draw the pelvis backwards, assisted by the Biceps, Semitendinosus, and Semi¬ 
membranosus muscles. The remaining muscles are powerful rotators of the thigh 
outwards. In the sitting posture, when the thigh is flexed upon the pelvis, their 
action as rotators ceases, and they become abductors, with the exception of the 
Obturator externus, which still rotates the femur outwards. When the femur is 
fixed, the Pyriformis and Obturator muscles serve to draw the pelvis forwards if 
it has been inclined backwards, and assist fli steadying it upon the head of 'the 
femur. 

, ' Posterior Femoral Region. 

Biceps. Semitendinosus. Semimembranosus. 

Dissection (fig. 193). Make a vertical incision along the middle of the thigh, from the 
lower fold of the nates to about, three inches below the back of the knee-joint, and' there 
connect it with a transverse incision, carried from the inner to the outer side of the leg. 
Make a third incision transversely at the junction of the middle with the lower third of the 
thigh. The integument having been removed from the back of the knee, and the boundaries 
of the popliteal space examined, the removal of the integument from the remaining part of 
the thigh should be continued, when the fascia and muscles of this region will be exposed. 

T\y& Biceps (fig. 194) is a large muscle, of considerable length, situated on the 
posterior and outer aspect of the thigh. It arises by two heads. One, the long 
head, arises from the lower and inner facet on the back part, of the tuberosity of The 
ischium, by a tendon common to it and the Semitendinosus. The fpjnoral, or short 
head, arises from the outer lip of the linea aspera, between the Adductor raagnus 
and Vastus externus, extending from a short distance below the insertion of the 
Gluteus maximus, to within two inches of the outer condyle ; it also arises from the 
external intermuscular septum. The fibres of the long head form a fusiform belly, 
which, passing obliquely downwards and a little outwards, terminate in an aponeu¬ 
rosis which covers the posterior surface of the muscle, and receives the fibres of the 
short head; this aponeurosis becomes gradually contracted into a tendon, winch is 
inserted into the outer side of the head of the .fibula. At its insertion, the tendon 
divides into two, portions, which embrace the externat lateral ligament of the 
knee-joint, a strong prolongation being sent forwards to the outer tuberosity of 
"The tibia, which gives off an expansion to the fascia of the leg. The tendon of 
this muscle forms the, outer ham-string. 

Relations. By its superficial surface , with the Gluteus maximus above, the 
fascia lata and integument in the rest of its extent. By its deep surface , with the 
Semimembranosus, Adductor magnus, and Vastus externus, the great sciatic nerve, 
popliteal artery and vein,, and near its insertion, with the external head of the 
Gastrocnemius, Plantaris, the superior external articular artery, and the external 
popliteal nerve. 

Th e Semitendinosus, remarkable for the,great length of its tendon, is situated 
at the posterior and inner aspect of the thigh. It arises from the tuberosity of 
the ischium by a tendon common to it and the long head of ,, the Biceps ; it also 
arises from an aponeurosis which connects the adjacent’ surfaces of the two muscles 
to the extent of about three inches after their origin. It forins a fusiform muscle, 
which, passing downwards and inwards, terminates a little below the middle of 
the thigh in a long round tendon which lies along tho inner side of the popliteal 
space, then curves around the inner tuberosity of, the tibia,-and is inserted into 
the upper part .of the inner surface of tho shaft of that bone, nearly a§ far forwards 
as its anterior border. This tendon lies in front of the tendon of the Sartorius, an<^ 
below that of the Gracilis, to which it is united. A tendinous intersection is usually 
observed about the middle of the muscle. 
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Relations. By its superficial surface, with the Gluteus maximus and fascia lata. 
By its deep surface, with the Semimembranosus, Adductor magnus, inner head of 
the Gastrocnemius, and internal lateral ligament of the knee-joint. 

The Semimembranosus, so called from the membranous expansion on its anterior 
and posterior surfaces, is situated at the back part and inner side of the thigh. 
It arises by a thick tendon from the upper and outer facet on the back part of the 
tuberosity of the i sc hium, above and to the outer side of the Biceps and Semi- 
tencirn'dsus,' and "is inserted into the inner and back part of the inner tuberosity of 
t he tib ia, beneath Ikef internal lateral ligament. The tendon of the muscle at its 
origin expands into an aponeurosis, which covers the upper part of its anterior 
surface: from this aponeurosis, muscular fibres arise, and converge to another 
aponeurosis, which covers the lower part of its posterior surface and contracts 
into the tendon of Insertion. The tendon of the muscle at its insertion divides 
into three portions : the middle portion is the fasciculus of insertion into the back 
part of the inner tuberosity; it sends .down an expansion* to cover the'Popliteus 
muscle. The internal portion is horizontal, passing forwards beneath tbe internal 
lateral ligament, to be inserted into a groove along the inner side of the internal 
tuberosity. The posterior division passes upwards and outwards, to be inserted 
into the back part of the outer condyle of the femur, forming the chief part of the 
posterior ligament of the knee-joint. 

The tendons of the two preceding muscles, with those of the Gracilis and 
Sartorius, form the inner ham-string. 

Relations. By its superficial surface, with the Semitendinosus, Biceps, and fascia 
lata. By its deep surface, with the popliteal vessels, Adductor magnus, and inner* 
head of the Gastrocnemius, from which it is separated by a synovial bursa. By its 
inner border, with the Gracilis. By its outer border, with the great sciatic nerve, 
and its internal popliteal branch. 

Nerves. The muscles of this region are supplied by the great sciatic nerve. 

Actions. Tho ham-string muscles flex the leg upon the thigh. When the knee 
is semi-flexed, the Biceps, in consequence of its oblique direction downwards 
and outwards, rotates the leg slightly outwards; and the Semimembranosus, in 
consequence of its oblique direction, rotates the leg inwards, assisting the Popliteus. 
Taking their fixed point from below, these muscles serve to support the pelvis 
upon the head of tho femur, and to draw the trunk directly backwards, as in 
feats of strength, when the body is thrown backwards in the form of an arch. 

Surgical Anatomy. The tendons of ihese muscles occasionally require subcutaneous 
division in some forms of spurious anchylosis of the knee-joint, dependent Upon pyjmanent 
contraction and rigidity of the Flexor muscles, or Irom stiflening of the ligamentous and 
other tissues surrounding the joint, the result of disease. This is effected by putting the 
tendon upon the stretch, and inserting a narrow sharp-pointed knife between it and the skin: 
the cutting edge being then turned towards the tendon, it should he divided, taking care 
that the wound in the skin is not at the same time enlarged. 


Muscles and Fascia of the Leg. * 

Dissection (fig. 190). The knee should he bent, a block placed beneath it, and the foot 
kept in an extended position; than make an incision through the integument in the middle 
line of the Jeg to tbe ankle, and continue it along the dorsum of the foot to the toes. Make 
a second incision transversely across the ankle, and a third in the same direction across the 
bases of the toes; remove the flaps of integument included between these incisions, in order 
to examine the deep fascia of the leg. 

The Fasda of the Leg forms a complete investment to the whole of this region 
of the limb, excepting to the inner surface of the tibia. It is continuous above 
with the fhscia lata, receiving an expansion from the *tendon of the Biceps on the 
outer side, an 4 ftpm the tendons of the Sartorius, Gracilis, and Semitendinosus on 
•the' inner side; in front it blends with the periosteum covering the tibia and 
fihqla; below, it is continuous with the annular ligaments of the ankle* It 
is thick and dense in the upper and anterior part of the leg, and gives attach- 
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ment, by its deep surface, to the Tibialis anticus 
and ‘ Extensor longns digitorum muscles: but 
thinner behind, where it covers the Gastrocne¬ 
mius and Soleus muscles. Its deep surface 
gives off, on the outer side of the leg, two strong 
intermuscular septa, which enclose the Peronei 
muscles, and separate them from the muscles 
on the antei’ior and posterior tibial regions and 
several smaller and more slender processes, 
which enclose the individual muscles in each 
region; at the same time a broad transverse 
intermuscular septum, called the deep fascia of 
the ley, intervenes between the superficial and 
deep muscles in the posterior tibio-fibnlar region. 

Now remove the fascia by dividing it in the same 
direction as the integument, excepting opposite, the 
ankle, where it should be left entire. Commence 
the removal of the fascia from below, opposite the 
tendons, and detach it in the line of direction of 
the muscular fibres. 

Muscles of the Leg. 

These may be subdivided into three groups : 
those on the anterior, those on tlie posterior, 
and those on the outer side. 

Anterior Tibio-Fjbular Region. 

Tibialis Anticus. 

Extensor Proprius Pollicis. 

Extensor Longus Digitormn. 

Peroneus Tertius. 

The 1 'ibialis Anticus is situated on the outer 
side of the tibia; it is thick and fleshy at its 
upper part, tendinous below. It arises from 
the outer tuberosity and upper two-thirds of 
the external surface of the shaft of the tibia; 
from the adtoining part of the interosseous 
membrane ; Trom the deep surface of the fascia ;« 
and from the intermuscular septum between it 
and the Extensor longus digitorum : the fibres 
pass vertically downwards, and terminate in a 
tendon, which is apparent on the anterior surface 
of the muscle at the lower third of the leg. 
After passing through the innermost compart¬ 
ment of the anterior annular ligament, it is 
i nsert ed into the inner and under surface 
of the internal cuneiform bone, and base of the 
metatarsal bone of the great toe. 

Relations. By its anterior surface, with the 
fascia, and with the annular ligament. By 
its posterior surface, with the interosseous 
membrane, tibia, ankle joint, and inner tide of 
the tarsus: this surface also overlaps the 
anterior tibial vessels and nerve in the upper 
part of the leg. By its inner surface , with the 
tibia. By its outer surface, with the Extensor 
longus digitoruin, and Extensor propri.us pol 
licis, and the anterior tibial vessels and nerve. 


195.—Muscles of the Front of 
the Leg. 
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The E&ensor Prpprius Pollicis- is a thin, elongated, and flattened muscle, situated 
between the Tibialis anticus and Extensor Idngus digitorum. It arises - from the 
anterior surface of the fibula for about the . middle two-fourths of its extent, its 
origin being~lnternal to that of the Extensor longus digitorum ; it also arises from 
the interosseous^knembrane to a similar extent. The fibres pass downwards, and 
terminate in a tendon, which occupies the anterior border of the muscle, passes 
through a distinct compartment in the horizontal portion of the annular ligament, 
crosses theanteripr..|ibM vessels near the bend of the ankle, and is inserted into 
the base of the last phalanx of the great toe. Opposite the metatarso-phalangeal 
articulation, the tendon gives off a thin prolongation on each side, which covers the 
surface of the joint. 

Relations. By its anterior border, with the fascia, and the anterior a nn ual 
ligament. By its posterior border, with the interosseous membrane, fibula, tibia, 
ankle-joint, and Extensor brevis digitorum. By its outer side, with the Extensor 
longus digitorum above, the dorsalis pedis vessels and anterior tibial nerve below. 
By its inner side, with the Tibialis anticus and the anterior tibial vessels above. 

The- Extensor Longus Digitorum is an elongated, flattened, semipenniform 
muscle, situated the most externally of all the muscles on the forepart of the leg. 
It arises from the outer tuberosity of the tibia; from the upper three-fourths of 
the anterior surface oftHeJ’shaft of the fibula; front the interosseous membrane, and 
deep surface of the fascia.; and from tin; intermuscular septa between it and the 
Tibialis anticus on the inner, and the Peronei on the outer side. The muscle ter¬ 
minates in three tendons, which pass through a canal in the annular ligament, with 
the Peroneus tertius, run across the dorsum of the foot, and are inserted into the 
second and third phalanges of the four lesser toes, the innermost tendon being sub¬ 
divided into two. The mode in which the tendons are inserted is the following : 
Each tendon opposite the metatarso-plialangeal articulation is joined, on its outer 
side, by the tendon of the Extensor brevis digitorum (except the fourth), and receives 
a fibrous expansion from the Interossei and Lumbricales; it then spreads into a 
broad aponeurosis, which covers the dorsal surface of the fli-st phalanx ; this apo¬ 
neurosis, at the articulation of the first with the second phalanx, divides into three 
slips, a middle one, which is inserted into the base of the second phalanx; and 
two lateral slips, which, after uniting on the dorsal surface of the second phalanx, 
are continued onwards, to be inserted into the base of the third. 

Relations. By its anterior surface, with the fascia and the annular ligament. 
By its posterior surface, with the fibula, interosseous membrane, .ankle-joifat, and 
Extensor brevis digitorum. Byfits inner side, with the Tibialis amicus^Extensor 
proprius pollicis, and anterior tibial vessels and nerve. By its outer side, with the 
Peroneus longus and brevis. 

The Peroneus Tertius is a part of tbe Extensor longus digitorum, and might be 
described as its fifth tendon. The fibres belonging to this tendon arise from the 
lower fourth of the anterior surface of the fibula, on its outer side; from the lower 
part of the interosseous membrane; and from an intermuscular septum between 
it and the Peroneus brevis. The tendon, after passing through the same caiiai in 
the annular ligament as the Extensor longus digitorum, is inserted into the dorsal 
surface of the base of tbe metatarsal bone of the little toe, oil its inner side. This 
muscle is sometimes wanting. 

Nerves. These muscles are supplied by the anterior tibial nerve. 

Actions. The Tibialis anticus and Peroneus tertius are the direct flexors of 

the tarsus upon the leg; the former muscle, from the obliquity in the direction of 
its tendon, raises the inner border of the foot; and the latter, acting with the 
Peroneus brevis £tnd lqngus, will draw the outer border of the foot upwards, and 
the sole outwards. The Extensor longus digitorum and Extensor proprius pollieis 
extend the phalanges of tlia toes, and, continuing their action, flex the tarsus upon - 
the leg. Taking their fixeii point from below, in the erect posture, all'these muscles 
serve to fix thte bones of the leg in the perpendicular- position, and give increased 
strength to the ankle-joint. 
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Posterior Tibio-Fibular Begion. 

Dissection ( fig. 193). Make a vortical incision along 1 the middle line of the back of the 
leg, from the lower part of the popliteal space to the heel, connecting it below by a transverse 
incision extending between the two malleoli; the flaps of integument being removed, the 
fascia and muscles should be examined. , * 

The muscles in this region of the leg are subdivided into two layers, superficial 
and deep. The superficial layer constitutes a powerful muscular mass, forming 


the calf of the leg. Their large size is 
one of the most characteristic features 
of the muscular* apparatus in man, and 
bears a direct connection with his or¬ 
dinary attitude and mode of progression. 

* 

Superficial Layer. 

Gastrocnemius. Soleus. 

P.antaris. 

The Gastrocnemius is the most super¬ 
ficial muscle, and forms the greater part 
of the calf. It arises by two heads, which 
are connected to the condyles of the femu# 
by two strong flat tendons. The inner 
head, the larger, and a little the more 
posterior, arises from a depression at the 
upper and back part of the inner condyle. 
The outer head arises from the upper 
and back part of the external condyle, 
immediately above the origin of the Pop- 
liteus. Both heads, also, arise by a few 
tendinous and fleshy fibres from the ridges 
which are continued upwards from tin; 
condyles to the linea aspera. Each tendon 
spreads out into an aponeurosis, which 
covers the posterior surface of that por¬ 
tion of the muscle to which it belongs; 
that cohering the inner head being longer 
and thicker than the outer. From the 
anterior surface of these tendinous ex¬ 
pansions, muscular fibres are given off. 
The fibres in the median line, which cor¬ 
respond to the accessory portions of the 
muscle derived from the bifurcations of 
the linea aspera, unite at an angle upon 
a median tendinous raphe below; the 
remaining fibres converge to the posterior 
surface of an aponeurosis which covers 
the'front of the muscle, and this, gradu¬ 
ally contracting, unites with the tendon 
of the Soleus, and forms with it the Tendo 
Achillis. 

Relations. By its superficial surface, 
vpth the fascia of th§ leg, which separates 
it .from the external saphenous vein and 
nerve. By its deep surface., with the 
.posterior ligament of the knee-joint, the 
Popliteus, Soleus, Plantaris, popliteal 


196.—Muscles of the Back of the Leg. 
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vessels, and internal popliteal nerve. The tendon of the inner head corresponds 
with the back part of the inner condyle, from which it is separated by a synovial 
bursa, which, in some cases, communicates with the cavity of the knee-joint. The 
tendon of the outer head contains a sesamoid fibro-cartilage (rarely osseous), where 
it plays over the corresponding outer condyle; and one is occasionally found in the 
tendon of the inner head. 7 

The Gastrocnemius should be divided across, just below its origin, and turned downwards, 
in order to expose the next muscles. 

The Soleus is a broad flat muscle situated immediately beneath the preceding. 
It has received its name from its resemblance in shape to a sole-fish. It arises ■ 
by tendinous fibres from the back part of the head of the fibula, and from the upper 
third of the postero-internal surface of its shaft; from the oblique line of thel 
tibia, and from the middle third of its internal bol der; some fibres also arise from! 
a tendinous arch placed between the tibia! and fibular origins of the muscle; 
beneath which the posterior tibial vessels and nerve pass. The fibres pass back¬ 
wards to an aponeurosis which covers the posterior surface of the muscle, and this 
gradually becoming thicker and narrower, joins witli the tendon of the Gastro¬ 
cnemius, and forms' with it the Tendo A chillis. 

Relations. By its superficial surface, with the Gastrocnemius and Plantaris. 
By its deep surface, with the Flexor longus digitoruin, Flexor longus pollicis, 
Tibialis posticus, and posterior tibial vesgpls and nerve, from which it is separated 
by the transverse intermuscular septum or deep fascia of the leg. 

The Tendo Achillis, the common tendon of the Gastrocnemius and Soleus, is tho 
thickest and strongest tendon in the body. It is about six inches in length, and 
formed by the junction of the aponeurosis of the two preceding muscles. It com¬ 
mences about the middle of the leg, but receives fleshy fibres on its anterior surface, 
nearly to its lower eiid. Gradually becoming contracted below, it is inserted into 
the lower part of the posterior tuberosity of the os calcis, a synovial bursa being 
interposed between the tendon and the upper part of the tulierosity. The tendon 
spreads out somewhat at its lower end, so that its narrowest part is usually about an 
inch and a half above its insertion. The tendon is covered by the fascia and the 
integument, and is separated from the deep muscles and vessels by a considerable 
interval filled up witli areolar and adipose tissue. Alo ng its outer side, but super- 
ficial to it, is the external saphenous vein. 

Th o J 'lp.uLaris is an extremely diminutive muscle, placed between the Gastro¬ 
cnemius and Soleus, and remarkable for its long and delicate tendon. Tt arise s 
from the lower part of Jthe outer bifurcation of the linea aspera, and from*the pos - 
terior ligam ent of the knee-joint. It forms a small fusiform belly, about two inches 
in length, terminating in a long slender tendon which crosses obliquely between tho 
two muscles of the calf, and running along the inner border of the Tendo Achillis, is 
inserted with it into the posterior p art of the os calcis. This muscle is occasionally 
double, and is soihetimes wanting. Occasionally, its tendon is lost in the internal 
annular ligame&t, or in the fascia of the leg. 

Serves. These muscles are supplied by the internal popliteal nerve. 

Actions. The muscles of the calf possess considerable power, and are con¬ 
stantly called into use in standing, walking, dancing, and leaping; hence the large 
size they usually present. In walking, these muscles draw powerfully upon the 
os calcis, raising the heel, and with it, the entire body, from the ground; the body 
being thus supported on the raised foot, the opposite limb can be carried forwards. 
In standing, the Soleus, taking its fixed point from below, steadies tho leg upon 
the foot, and prevents the body from falling forwards, to which there is a constant 
tendency from the superincumbent weight. The Gastrocnemius, acting from below, 
serves to flex the femur upon the tibia, assisted by the Popliteus. The Plantaris 
is the rudiment of a large muscle which exists in some of the lower animals, and 
serves as a tensor of the plantar fascia. * 
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Deep Layer. 

Popliteus. Flexor Longus Digitorum. 

Flexor Longus Pollicis. Tibialis Posticus. 


Dissection. Detach the Soleus from its attachment to the fibula and tibia, and turn it 


downwards when the deep layer of muscles 
is exposed, covered by the deep fascia of the 
leg. 

The Deep Fascia of the leg is a broad, 
transverse, intermuscular septum, inter¬ 
posed between the superficial and deep 
muscles in the posterior tibio-fibular le¬ 
gion. On each side it is connected to the 
margins of the tibia add fibula. Above 
where it covers the Popliteus, it is thick 
and dense, and receives an expansion from 
the tendon of the Semimembranosus ; it 
is thinner in the middle of the leg ; but 
below, where it covers the tendons passing 
behind the malleoli, it is thickened. It 
is continued onwards in the interval 
between the ankle and the heel, where it 
covers the vessels, and is blended with 
the internal annular ligament. 

This fascia should now he removed, com¬ 
mencing from below opposite the tendons, and 
detaching it from the muscles in the direction 
of their fibres. 

The Popliteus is a thin, flat, triangular 
muscle, which forms part of the floor of 
the popliteal space, and is covered by a 
tendinous expansion, derived from the 
Semimembranosus muscle. It arises by 
a strong flat tendon about an inch in 
length, from a deep depression on the 
outer side of the external condyle of the 
femur, and from the posterior ligament of 
the itnee-joint; and is inserted into the 
inner two-thirds of the triangular surface 
above the oblique line .on the posterior 
surface of the shaft of the tibia, and into 
the tendinous expansion covering the sur¬ 
face of the muscle. The tendon of the 
muscle is covered by that of the Biceps 
and the external lateral ligament of the 
knee-joint; it grooves the outer surface 
of the external semilunar cartilage, and 
is invested by the synovial membrane of 
the knee-joint. 

Relations. By its superficial surface. 
with the fascia above mentioned, which 
separates it from the Gastrocnemius, 
Plantaris, popliteal vessels, and internal 
popliteal nerve. By its deep surface, 
with the superior tibio-fibular articula¬ 
tion, and back of the tibia. 


197.—Muscles of the Bach of the Leg. 
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The Flexor Longus PoUicw is situated on the fibular side of the leg, and is the 
most superficial and largest of the three next muscles. It arises from the lower twp- 
thirds of the nostero -i nternal surface of the shaft of the fibula, with the exception of 
an incbat its lowest part; from the lower part of the interosseous membrane; from an 
interm uscu lar septum between it and the Teronei, externally; and from the fascia 
covering the Tibialis posticus. The fibres, pass obliquely downwards and backwards, 
and terminate round a tendon which occupies nearly the whole length of the posterior 
surface of the muscle. This tendon passes through a groove on the posterior surface 
of th e tibi a, external to that for the Tibialis posticus and Flexor longus digitorum ; 
it then passes through another groove on the posterior surface of the astragalus, and 
along a third groove, beneath the lesser process of the os calcis, into the sole of the 
foot, where it runs forwards between the two heads of the flexor brevis pollicis, and 
is i nserted into the base of tbeTast phalanx of the great toe. The grooves in the 
astragalus and os calcis which contain the tendon of the muscle, are converted by 
tendinous fibres into distinct canals, lined by synovial mertibrane ; and as the tendon 
crosses the sole of the foot, it is connected to the common flexor by a tendinous slip. 

Relations. By its superficial surface, with the Soleus and Tendo Aebillis, from 
which it is separated by the deep fascia. By its deep surface, with the fibula, 
Tibialis posticus, the peroneal vessels, the lower part of the interosseous membrane, 
and the ankle joint. By its outer horder, with the Peronei. By its inner border, 
with the Tibialis posticus, and posterior tibia] vessels and nerves. 

The Flexor Longus Digitorum ( perforans ) is situated on the tibial side of the 
leg. At its origin, it is thin and pointed, but gradually increases in size as it 
descends. It arises from the posterior surface of the shaft of the tibia imme¬ 
diately below the oblique line, to within three inches of its extremity internal to 
the tibial origin of the Tibialis posticus; some fibres also arise from the inter¬ 
muscular septum between it and the Tibialis posticus. The fibres terminate in a 
tendon,"which runs nearly the whole length of the posterior surface of the muscle. 
This tendon, passes, behind the malleolus, in a groove, common to it and the 
Tibialis posticus, but separated from the latter by a fibrous septum; each tendon 
being contained in a special sheath lined by a separate synovial membrane. It 
then passes obliquely forwards and outwards beneath the arch of the os calcis, 
into the sole of the foot (fig. 199), where, crossing beneath the tendon of the Flexor 
Jongus poJTicis,* to which it is connected by a strong tendinous slip, it becomes 
expanded, is "joined by the Flexor accessorius, and finally divides into four tendons 
which are inserted into the bases of the last phalanges of the four lesser toes, each 
tendon passing through.a .fiaaire in the tendon of the Flexor brevis digitorum 
opposite the middle of the first phalanges. 

Relations. In the leg : by its superficial surface, with the Soleus, and the 
posterior tibial vessels and nerve, from which it is separated by the deep fascia; 
by its deep surface, with the tibia and Tibialis posticus. In the foot, it is covered 
by the Abductor pollicis and Flexor brevis digitorum, and crosses beneath the 
Flexor longus pollicis. 

The Tibialis Posticus lies between the two preceding muscles, and is the most 
deeply seated of all the muscles in the leg. It commences above by two pointed 
processes, separated by an angular interval, through which the anterior tibial 
ve ssels p ass forwards to the front of the leg. It arises from the whole of the 
posterior ...gujface of the interosseous membrane, excepting its lowest part, from 
the posterior surface of the shaft of .the tibia, external to the Flexor longus 
digitorum, between the commencement of the oblique line above, and the middle 
of the external border of the bone, below, and from the upper tsyq-thirds of the 
ant ero- internal surface of thefibula; some fibres also arise from the deep fascia, 
and from the intermuscular septa, separating it from the adjacent muscles on each 
side. This muscle, in the lower fourth of the leg, passes in front of the Flexor 
longus digitorum, terminates in a tendon, which passes through a groove behind 
the inner malleolus, with the tendon of that muscle, hut enclosod in a separate 

* That is, superficial, in the order of dissection of the sole of the foot. 
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sheath; it then passes through another sheath, over the internal lateral ligament 
and beneath the calcaneo-scaphoid articulation, and is inserted into the tuberosity 
of the scaphoid, and internal cuneifor m bones . The tendon .of this inusolF contains 
a’ieiamold bone, near its insertion, ahcTgives off fibrous expansions, one of which 
passes backwards to the os calcis, others outwards to the three cuneiform and 
cuboid, and some forwards to the bases of the second, third, and fourth metatarsal 
bones (fig. 200). 

Relations. By its superficial surface, with the Sole us, and Flexor longus 
digitorum, the posterior tibial vessels and nerve, and the peroneal vessels, from 
winch it is separated by the deep fascia. By its deep surface, with the interosseous 
ligament, the tibia, fibula, and ankle-joint. 

Nerves. The Popliteus is supplied by the internal popliteal nerve, the remaining 
muscles of this group by the posterior tibial nerve. 

Actions. The Popliteus assists in flexing the leg upon the thigh ; when the leg 
is flexed, it will rotate thy tibia inwards. The Tibialis posticus is a direct extensor 
of the tarsus upon the leg ; acting in conjunction with the Tibialis anticus, it turns 
the sole of the foot inwards, antagonising the Peroneus longus, which turns it out¬ 
wards. The Flexor longus digitorum and Flexor longus pollicis are the direct 
Flexors of the phalanges, and, continuing their action, extend the foot upon the log; 
they iissist the Gastrocnemius and Soleus in extending the foot, as in the act of 
walking, or in standing on tiptoe. In consequence of the oblique direction of tlio 
tendon .of the long extensor, the toes would be drawn inwards, were it not for the 
Flexor accessorius muscle, which is inserted into the outer side of that tendon, and 
draws it to the middle line of the foot during its action. Taking their fixed point 
from the foot, these muscles serve to maintain the upright posture, by steadying the 
tibia and fibula, perpendicularly, upon the ankle-joint. They also serve to raise 
these bones from the oblique position they assume in the stooping posture. 

Fibular Legion. 

. Peroneus Longus. Peroneus Brevis. 

Dissection. These muscles are readily exposed, hy removing the fascia covering their 
surface, from below upwards, in the line of direction of their fibres. 

The Peroneus Longus is situated at the upper part, of the outer side of tho 
leg, and is the more superficial of the two muscles. It arises from the head, and 
upper two-thirds of the outer surface of the shaft of the fibula, from the deep 
surface of the fascia, and from the intermuscular septa, between it and the muscles 
on the front, and those on the back of tbe leg. It terminates in a long tendon, which 
passes behind the outer malleolus, in a groove common to it and the Peroneus brevis, 
the groove being converted into a canal by a fibrous band, and the tendons in¬ 
vested by a common synovial membrane; it is then reflected, obliquely forwards, 
across the outer side of the os calcis, being contained in a separate fibrous sheath, 
lined by a prolongation of the synovial membrane from that which lines the groovo 
behind the malleolus. Having reached tbe outer side of the cuboid bone, it runs 
in a groove on tbe under surface of that bone, which is converted into a canal by 
the long caicaneo-cuboid ligament, and is lined by a synovial membrane: tbe 
tendon then crosses obliquely the sole of tbe foot, and is inserted into the outer 
side of the base of the metatarsal bone of the great toe. The tendon changes 
its direction at two points: first, l)ehind the external malleolus; secondly, 
on the outer side of the cuboid byne; in both of these situations, the tendon 
is thickened, and, in the latter, a sesamoid bone is usually developed in its 
substance. 

Relations. By its superficial surface , with the fascia and integument; by its 
deep surface , with the fibula, the Peroneus brevis, os calcis and cuboid bone ; by 
its anterior border, with an intermuscular septum, which intervenes .between it 
mid the Extensor longus digitorum; by its posterior border, with an inter'- 
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muscular septum, which separates it from thte Soleus above, and the Flexor longus 
pollicis below. 

, The Per one,its Brevis lies beneath the Peroneus longus and is shorter and smaller 
than it. It arises from the lower two-thirds of the external surface of the shaft of the 
fibula, internal to the Peroneus longus ; from the anterior and posterior borders of 
.the bone; and from the intermuscular septa separating it from the adjacent muscles 
on the front and back’part of the leg. The fibres pass vertically downwards, and 
terminate in a tendon, which runs in front of that of the preceding muscle through 
the same groove, behind the external malleolus, being contained in the same fibrous 
sheath, and lubricated by the same synovial membrane ; it then passes through a 
separate sheath on the outer pide of the os calcis, above that for the tendon of the 
Peroneus longus, and is finally inserted into the dorsal surface of the base of the 
metatarsal bone of the little toe, on its outer side. 

Relations. By its superficial Surface, with the Peroneus longus and the fascia 
of the leg and foot. By its deep surface, with the fibula and outer side of the 
os calcis. 

A’ere s. The Peroneus longus and brevis are supplied by the musculo-cutaneous 
branch of the external popliteal nerve. 

Achotis. The Peroneus longus and brevis extend the foot upon the leg, in con¬ 
junction with the Tibialis posticus, antagonising the Tibialis anticus and Peroneus 
tertius, which are flexors of the foot. The Peroneus longus also everts the sole 
of the foot; hence the extreme eversion occasionally observed in fracture of the 
lower end of the fibula, where that bone offers no resistance to the action’ of this 
muscle. Taking their fixed point lolow, the Peronei serve to steady the leg ujxm 
the foot. This is especially the case in standing upon one leg, when the tendency 
of the superincumbent weight is to throw the big inwards : the Peroneus longus 
overcomes this tendency, by drawing on the outer side of the leg, and thus main¬ 
tains the perpendicular direction of the limb. 

Surgical Anatomy. The student should now consider the position of the tendons of the 
various muscles of the leg, their relation with the ankle-joint and surrounding blood-vessels, 
and especially their action upon the foot, as their rigidity and contraction give rise to one or 
other of the kinds of deformity known as club-foot. The most simple and common deformity, 
and one that is rarely, if ever, congenital, is the talipes equinus, the heel being raised by 
rigidity find contraction of the Gastrocnemius muscle, and the patient walking upon the bail 
of the foot. In the talipes vanis, which is the more common congenital form, the heel is 
raised bv the Tondo Achillis, the inner border of the foot drawn upwards by the Tibialis 
anticus, and the anterior two-thirds of the foot twisted inwards by the Tibialis posticus and 
Flexor longus digitorum, the patient walking upon the outer edge of the foot, and in severe 
cases upon the dorsum and outer ankle. I11 the talipes valgus, the outer edge of t he foot is 
raised by the Peronei muscles, and the patient walks on the inner ankle. In the talipes calcaneus 
the toes are raised by the Extensor muscles, the heel is depressed, and the patient walks upon 
it. Otjier varieties of deformity are met with, as the talipes equino-rarus, equino-valgus, and 
calcaneo-valgus, whose names sufficiently indicate their nature. Each of these deformities 
may be successfully relieved (after other remedies fail) by division of the opposing tendons 
and fascia: by this means, the foot regains its proper position, and the tendons heal bv the 
organization of lymph thrown out between the divided ends. The operation is easily per¬ 
formed by putting the contracted tendon upon the stretch, and dividing it by means yf a 
narrow sharp-pointed knife inserted between it and the skin. 


Muscles and Fascia of the Foot. 

The fibrous bands which bind down the tendons in front of and behind the ankle in their 
passage to the foot, should now be examined; they are termed the annular ligaments, and are 
three in number, anterior, internal, and external. 

The Anterior Annular Ligament consists of a superior or vertical portion, 
which bindB down the extensor tendons as they descend on the front of the tibia 
and fibula ; and an inferior or horizontal portion, which retains them in connection 
with the tarsus, the two portions being connected by a thin intervening layer of 
fakeia. The vertical portion is attached externally to the lower end of the fibula. 
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internally to the tibia, and above is continuous with the fascia of the leg; it contains 
two separate sheaths, one internally, for the tendon of the Tibialis anticus, one 
externally, for the tendons of the Extensor longus digitorum and Peroneus tertius; 
the tendon of the Extensor proprius pollicis, and the anterior tibial vessels and 
nerve pass beneath it, but without any distinct sheath. The horizontal portion is 
attached externally to the upper surface of the os calcis, in front of the depression- 
for the interosseous ligament, and internally to the inner malleolus and plantar 
fascia: it contains three sheaths; the most internal for the tendon of the Tibialis 
anticus, the next in owlet for the tendon of the Extensor proprius pollicis, and the 
most external for the Extensor longus digitoi’um and Peroneus tertius : the 
anterior tibial vessels and nerve lie altogether beneath it. These sheaths are lined 
by separate synovial membranes. 

The Internal Annular Ligament is a strong fibrous band, which extends from the 
inner malleolus above, to the internal margin of the os calcis below, converting a 
series of bony grooves in this situation into osseo-fibrous canals, for the passage of 
the tendons of the Flexor muscles and vessels into the sole of the foot, it is con¬ 
tinuous above with the deep fascia of the leg, below with the plantar fascia and the 
fibres of origin of the Alwluctor pollicis muscle. The three canals which it forms, 
transmit from within outwards, first, the tendon of the Tibialis posticus; second, 
the tendon of the Flexor longus digitorum, then the posterior tibial vessels and 
nerve, which run through a broad space beneath the ligament; lastly, in a canal 
formed partly by the astragalus, the tendon of the Flexor longus pollicis. Each 
of these canals is lined by a separate synovial membrane. 

The External Annular Ligament extends from the extremity of the outer malleo¬ 
lus to the outer surface of the os calcis : it binds down the tendons of the Peronei 
muscles in their passage beneath the outer angle. The two tendons are enclosed 
in one synovial sac. 

Dissection of the Sole of the Fool. The foot should be placed on a high block with the sole 
uppermost, ana firmly secured in that position. Carry an incision round the heel and along 
the inner and outer borders of the foot to the great and little toes. This incision should 
divide the integument and thick layer of granular fat beneath, until the fascia is visible ; the 
skin and fat should then bo removed from the fascia in a direction from, behind forwards, as 
seen in fig. 193. 

The Plantar Fascia, the densest of all the fibrous membranes, is of great strength, 
and consists of dense pearly-white glistening fibres, disposed, for the most part, 
longitudinally : it is divided into a central and two lateral portions. 

The central portion, the thickest, is narrow behind and attached to the inner 
tubercle of the os calcis, behind the origin of the Flexor brevis digitorum, and 
becoming broader and thinner in front, divides opposite the middle of the meta¬ 
tarsal bones into five processes, one for each of the toes. Each of these processes 
divides opposite the metatarso-phalangeal articulation into two slips, which embrace 
the sides of the flexor tendons of the toes, and are inserted into the sides of the 
metatarsal bones, and into the transverse metatarsal ligament, thus forming a 
series of. arches through which the tendons of the short and long flexors pass to 
the «toes. The intervals left between the five processes allow the digital vessels 
and nerves, and the tendons of the Lumbricales muscles, to become superficial. 
At the point of division of the fascia into processes and slips, numerous trans¬ 
verse fibres are superadded, which servo to increase the strength of the fascia at 
this part, by binding the processes together, and connecting them with the inte¬ 
gument. The central portion of the plantar fascia is continuous with the lateral 
portions at each side, and sends upwards into the foot, at their point of junction, 
two strong vertical intermuscular septa, broader in front than behind, which 
separate the middle from the external and internal plantar group of muscles ; 
from these again thinner transverse septa are derived, which separate the various 
layers of muscles in this region. The upper surface of this fascia gives attachment 
behind to the Flexor brevis digitorum muscle. 

The lateral portions of the plantar fascia are thinner than the central piece and 
cover the sides of the foot. 
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The outer portion covers the under surface of the Abductor minimi digiti; it is 
fbu»| r behind, thin in front, and extends from the os calcis forwards to the base of 
the fifth metatarsal bone, into the outer side of which it is attached ; it is con¬ 
tinuous internally with the middle portion of the plantar fascia, and. externally 
with the dorsal fascia. 

The inner portion is very thin, and covers the Abductor pollicis muscle; it is 
attached behind to the internal annular ligament, and is continuous around the side 
of the foot with the dorsal fascia, and externally with' the middle j»ortion of the 
plantar fascia. 

Muscles of the Foot. 

These are found in two regions: 1. On the dorsum; 2. On the plantar 

surface. 

1. Dorsal Region. > 

Extensor Brevis Digitorum. 

The Fascia, on the dorsum of the foot is a thin membranous layer, continuous 
above with the anterior margin of the annular ligament; it becomes gradually lost 
opposite the heads of the metatarsal bones, and on each side blends with the lateral 
portions of the plantar fascia; it forms a sheath for the tendons placed on the 
dorsum of the foot. On the removal of this fascia, the muscles and tendons of the 
dorsal region of tho foot are exposed. 

The Extensor Brevis Digitorum (fig. 195) is a broad thin muscle, which arises 
from the outer side of the os calcis, in front of the groove for the Peroneus brevis; 
from the external calcaneo-astragaloid ligament: and from the horizontal portion 
of the anterior annular ligament. It passes obliquely across the dorsum of the foot, 
and terminates in four tendons. The innermost, which is the largest, is inserted into 
the first phalanx of the great toe, crossing the Dorsalis pedis artery; the other three, 
into the outer sides of tho long extensor tendons of the second, third, and fourth toes. 

Relations. By its superficial surface , w ith the fascia of the foot, the tendons of 
the Extensor longus digitorum and Extensor proprius pollicis. By its deep surface, 
with the tarsal and metatarsal bones, and the Dor sal interossei muscles. 

Nerves. It is supplied by the anterior tibial nerve. 

Actions. The Extensor brevis digitorum is an accessory to the long Extensor, 
extending the phalanges of the four inner toes, but acting only on the first phalanx 
of the great toe. The obliquity of its direction counteracts the oblique movement 
given to the toes by the long Extensor, so that, both muscles acting together, the 
toes are evenly extended. 

2. Plantar Region. 

The muscles in the plantar region of the foot*may be divided into three groups, 
in a similar manner to those in the hand. Those of tho internal plantar region 
are connected with the great toe, and correspond with those of the thumb; those 
of the external plantar region, are connected with the little toe, and correspond 
with those of the little finger; and those of the middle plantar region are con¬ 
nected with the tendons intervening between the two former groups. But in order 
to facilitate the dissection of these muscles, it will be found more convenient to 
divide them into four layers, as they present themselves, in the order in which 
they are successively exposed. 

First Layer. 

Abductor Pollicis. Flexor Brevis Digitorum. 

Abductor Minimi Digiti. 

Dissection. Remove the fascia on the inner and outer sides of the foot, commencing* in 
front over the tendons, and proceeding backwards. The central portion should be divided 
transversely in the middle of the foot, and the two flaps dissected forwards and* backwards. 

The Abductor Fotticia lies along the inner border of the foot. It arises from 
the inner tubercle on the under surface of the os calcis; from the internal annular 
ligament; from rate plantar fascia ; and from the intermuscular septum between 
it and the Flexor brevis digitorum. The fibres terminate in a tendon, which is 
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inserted, together with the innermost tendon of the Flexor brevis pollieis, into the 
inner side of the base of the first phalanx of the great toe. It is supplied by the 
internal plantar nerve. 

Relations. By its superficial surface, with the plantar fascia. By its deep 
surface, with the Flexor brevis polli- 
cis, the Flexor accessorius, and the 

tendons of the Flexor longus digitorum 198.—Muscles of the Sole of the Foot, 

and Flexor longus pollieis* the Tibialis ,rS javer ' 

anticus and posticus, the plantar vessels 
and nerves, and the articulations of the 
tarsus. 

The Flexor Brevis Digitorum [per- 
foratus) lies in the middle of the sole 
of the foot, immediately beneath * the 
plantar fascia, with which it is firmly 
united. It arises by a narrow tendi¬ 
nous process, from the inner tubercle 
of the os calcis, from the central part 
of the plantar fascia ; and from the in¬ 
termuscular septa between it ami the 
adjacent muscles. It passes forwards, 
and divides into four tendons. Oppo¬ 
site the middle of the first phalanges, 
each , tendon presents a longitudinal 
slit, to allowj&f the passage of the cor¬ 
responding tendon of the Flexor longus 
digitorum; the two portions form a 
groove for the reception of that tendon. 

The tendon of the short flexor then re¬ 
unites and immediately divides a second 
time into two processes, which are 
inserted into the sides of tho second 
phalanges. The mode of division of tho 
tendons of the Flexor - brevis digitorum, 
and their insertion into the phalanges, 
is analogous to tho Flexor sublimis in 
the hand. It is supplied by the internal 
plantar nerve. 

Relations. By its superficial surface, 
with the plantar fascia. By its deep 
surface, with the Flexor accessorius, 
the Lumbricales, the tendons of the 
Flexor longus digitorum, and the ex¬ 
ternal plantar vessels and nerve, from 
which it is sepai - ated by a thin layer of 
fascia. The outer and inner borders are 
separated from the adjacent muscles by 
means of vertical prolongations of the plantar fascia. 

The Abductor Minimi Digiti lies along the outer border of the foot. It arises, 
by a very broad origin, from the outer ^tubercle of the os calcis, from the under 
surface of the os calcis in front of both tubercles, from the plantar fascia, and the 
intermuscular septum between it and the Flexor brevis digitorum. Its tendon, 
after gliding over a smooth facet on the under surface of the base of the fifth 
metatarsal bone, is inserted with the short Flexor of the little toe into the outer 
side of the base of the first phalanx of the little toe. It is supplied by the 
external plantar nerve. . ' 

* In fife erect position, this woidfi, of course, be above. 
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Relations. By its superficial surface., with the plantar fascia. By its deep surface, 
with the Flexor accessorius, the Flexor brevis minimi digiti, the long plantar 
ligament, and the tendon of the Peroneus longus. On its inner side, are the external 
plantar vessels and nerve, and it is separated from the Flexor brevis digitorum 
by a vertical septum of fascia. 

Dissection. The muscles of the superficial layer should he divided at their origin, by 
inserting the knife beneath each, and cutting obliquely backwards, so as to detach them 

from the bone; they should then be drawn 
199.—Muscles of the Sole of the Foot. forwards, in order to expose the second 
Second Laver. layer, but not cut away at their insertion. 

3 * The two layers are separated by a thin 

membrane, the deep plantar fascia, on the 
removal of which is seen the tendon of the 
Flexor longus digitorum, the Flexor acces¬ 
sorius, the tendon of the Flexor longus pol- 
licis, and the Lumbricales. The long flexor 
tendons cross eafili other at an acute angle, 
the Flexor longus pollieis running along the 
inner Ride of the foot, on a plane superior 
to that of the Flexor longus digitorum, the 
direction of which is obliquely outwards. 

Second Layer. 

Flexor Accessorius. 
Lumbricales. 

The Flexor Accessorivdt arises by 
two heads : the inner or larger, which 
is muscular, being attached to the inner 
concave surface of the os calcis, and 
to the calcaneo-scaplioid ligament; the 
outer head, flat and tendinous, to the 
under surface of the os calcis, in front 
of its outer tulierole, and to the long 
plantar ligament: the two portions 
join at an acute angle, and are in¬ 
serted into the outer margin and upper 
and under surfaces of the tendon of 
the Flexor longus digitorum, forming 
a kind of groove, in which the -tendon 
is lodged. It is supplied by the ex- 
t temal plantar nerve. 

Relations. By its superficial sur¬ 
face, with the muscles of the super¬ 
ficial layer, from which it is separated 
by the external plantar vessels and 
nerves. By its deep surface , with 
the os calcis and long calcaneo-cuboid 
ligament. 

The Lumbricales are four small 
muscles, accessory to the tendons of the 
Flexor longus digitorum: they arise from ithe tendons of the long flexor, as far 
back as their angle of division, each arising from two tendons, except the internal 
one. Each muscle terminates in a tendon, which passes forwards on the inner side 
of each of the lesser toes, and is inserted into the expansion of the long extensor 
and base of the first phalanx of the corresponding toe. The two internal 
Lumbricales muscles are supplied by the internal, and the two external by the 
external plantar nerve. 

Dissection. The flexor tendons should)* be divided at the hack part of the foot, and the 
Flexor accessorius at its origin, and drawn forwards, in order to expose the third layer. 

Y 
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Third Layer. 

Flexor Brevis Pollicis. Flexor Brevis Minimi Digiti. 

Adductor Pollicis. Transversus Pedis. 

The Flexor Brevis Pollicis arises, by a pointed tendinous process, from the 
inner border of the cuboid bone, from the contiguous portion of the external 
cuneiform, and from the prolongation of the tendon of the Tibialis posticus, which 
is attached to that bone. The muscle 

divides, in front, into two portion*,* 2 oo.—Muscles of the Sole of the Foot, 

which are inserted into the inner and Third Layer, 

outer sides of the base of the first 
phalanx of the great to?, a sesamoid 
bone being developed in each tendon at 
its insertion. The inner portion of this 
muscle is blended with the Abductor 
pollicis previous to its insertion, the 
outer with the Adductor pollicis, and 
the tendon of the Flexor longus pollicis 
lies in a groove between them. 

Relat ions. By its superficial surf %ce, 
with the Abductor pollicis, the ten¬ 
don of the Flexor longus pollicis and 
plantar fascia. By its deep surface, 
with the tendon of the Peroneus 
longus, and metatarsal bone of the 
great toe. By its inner border, with 
the Abductor pollicis. By its outer 
border, with the Adductor Pollicis. 

The Adductor Pollicis is a large, 
thick, fleshy mass, passing obliquely 
across the foot, and occupying the hol¬ 
low space between the four outer meta¬ 
tarsal bones. It arises from the tarsal 
extremities of the second, third, and 
fourth metatarsal bones, and from the 
sheath of the tendon of the Peroneus 
longus, and is inserted, together with 
the outer portion of the Flexor bVevis 
pollicis, into the outer side of the base ^ 
of the first phalanx of the great toe. 

The Flexor Brevis Minimi Digiti lies 
on the metatarsal bone of the little 
toe, and much resembles one of the 
Interossei. It arises from the base of 
the metatarsal bone of the little toe, 
and from the sheath of the Penmens 
longus; its tendon is inserted into the 
base of the first phalanx of the little 
toe on its outer side. 

Relations. By its superficial, surface, with the plantar fascia and tendon of the 
Abductor minimi digiti. By its deep surface, with the fifth metatarsal bone. 

The Transversus Pedis is a narrow, flat, muscular fasciculus, stretched trans¬ 
versely across the heads of the mqjatarsal bones, between them and the flexor 
tendons. It arises from the under surface of the head of the fifth metatarsal hone, 
and from the transverse ligament of the metatarsus; and is inserted into, the outer 
side of the first phalanx of the great toe ; its fibres being blended with the 
tendon of insertion of the Adductor pollicis. 
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20 r.—The Dorsal Interossei. 
Left Foot. 



202.—The Plantar Interossoi. 
Left Foot. 



Nervous Supply. The Flexor brevis pollicis 
is supplied by the internal plantar nerve, and 
sometimes (according to Meckel) receives a 
branch from the external plantar. The othor 
three muscles of this layer are supplied by the 
extermil plantar nerve. 

Relations. By its under surface , with the 
tendons of the long and short Flexors and 
Lumbricales. By its upper surface , with the 
Interossei. 

Fourth- Layer. 

The Interossoi. 

The Interossoi muscles in the foot are similar 
to those in the hand, with this exception, that 
they are group*! around the middle line of the 
second toe, instead of the middle line of the 
whole member, as in the hand. They ate 
seven in number, and consist of two groups, 
dorsal and plantar. 

The Dorsal Interossei , four in number, are 
situated between the metatarsal bones. They 
are bipcnnifoiin muscles, arising by two heads 
from the adjacent, sides of the metatarsal bones 
between which they are placed ; their tendons 
are inserted into the bases of the first pha¬ 
langes, and into the aponeurosis of the common 
extensor tendon. In the angular interval left 
between the heads of each muscle at its posterior 
extremity the perforating arteries pass to the 
dorsum of the foot; except in the first Inter¬ 
osseous muscle, where the interval allows the 
passage of the communicating branch of the 
dorsalis pedis artery. The first -Dorsal inter¬ 
osseous muscle is inserted into the inner side of 
the second toe; the other three are inserted 
into the outer sides of the second, third, and 
fourth toes. They are all abductors frflrn the 
middle line oMlie second toe. 

The plantar Iuterossei, three in number, lie 
beneath, rather than between, the metatarsal 
bones. They are single muscles, and are each 
connected with but one metatarsal bone. They 
arise from the base and inner sides of the shaft 
of the third, fourth, and fifth metatarsal bones, 
and are inserted into the inner sides of the 
bases of the firet phalanges of the same toes, 
and into the aponeurosis of the common ex¬ 
tensor tendon. These muscles are all adductors 
towards the middle line of the second toe. 

All the Interossei muscles are supplied by 
the external plantar nerve. 


SURGICAL ANATOMY. 

The student should now consider the effects produced by the action of the various mus¬ 
cles, in fractures of the bones of the lower extremity. The more common forms of fracture 
are selected for illustration and description. 
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Fracture of the neck of 203.—Fracture of the Nec] 

the femur internal to the Capsular ] 

capsular ligament (tig. 203), 
is a very common accident, 

and is most frequently _/"] Ilf ' >A 

caused hy indirect violence, - J 1 \ 

such asslipping off the edge \ 1 

of the kerbstone, the im- \ / 

petus and weight of the & I 

body falling upon the neck | , 

of the bone. It usually 

occurs in females, and sel- ■ 

dom under fifty years of ^. 

age. At this period of life, '.-g j§ia|l| / 

the cancellous tissue of the -■■•iFp " 
neck of the bone not un- 

frequently is atrophied, be- ~y ' - Agr m 

coming soft and infiltrated :^/vv ’ v > I Am 

with la tty matter; the com- 

pact tissue is partially ah- 

sorbed: hence the bone 

is more brittle, and more 

liable to fracture. The cha- 

racteristic marks of this ac- 

indent are slight shortening 

of the limb, and eversion of 

the loot, neither of which 

symptoms occur, however, 

in some cases until some 

time after the injury. The 

eversion is caused by the combined action of the external 
rotator muscles, as well as by the Psoas and Iliacus, Peo- 
tinous, Adductors, and Glutei muscles. The shortening is 
produced by the action of the Glutei, and by the llectus 
femoris in front, and the Biceps, Semitendinosus, and Semi¬ 
membranosus behind. 

Fracture of the femur just. below the trochanters (fig. 204) 
is an accident of not unfrequent occurrence, and is at¬ 
tended with great displacement, producing considerable 
deformity. The upper fragment, the portion chiefly dis¬ 
placed, is tilted forwards almost at right angles with the 
pelvis, by the combined action of the Psoas and Iliacus; 
and, at the same time, everted and drawn outwards by 
the external rotator and Glutei muscles, causing a marked 
prominence at the upper and outer side of the thigh, and 
much pain from the bruising and laceration of the muscles. 
The limb is shortened, in consequence of the lower frag¬ 
ment being drawn upwards by the Rectqp in front, and 
the Biceps, Semimembranosus, and Semiteiidinosus behind ; 
and, at the same time, everted, and the upper end thrown- 
outwards, the lower inwards, by the Pectineus and Ad¬ 
ductor muscles. This fracture may be reduced in two 
different methods: either by direct relaxation of all the 
opposing muscles, to effect which the limb should be placed 
on a double inclined plane; or by overcoming the contrac¬ 
tion of the muscles, by continued extension, which may be 
effected by means of the long splint. 

Oblique fracture of the femur immediately above the 
condyles (tig. 205) is a formidable injury, and attended 
with considerable displacement.. On examination of the 
limb, the lower fragment may be felt deep in the popliteal 
space, being drawn backwards.by the Gastrocnemius and 
Plantaris muscles; and upwards by the posterior femoral 
and Rectus muscles. The pointed end of the upper frag¬ 
ment is drawn inwards by the Pectineus and Adductor 
muscles, and tilted forwards by the* Psoas and Iliacus, 
piercing the Rectus muscle, and occasionally the integu¬ 
ment. Relaxation of these muscles, and direct approxi¬ 
mation of the brokep fragments are effected by placing 
thf limb on a double inclined plane. The greatest care 


Fracture of the Neck of the Femur within the 
Capsular Ligament. 
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204.—Fracture of the Femur 
below the Trochauters. 
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is requisite in keeping the pointed extremity of the upper fragment in proper position; 
otherwise, after union of the fracture, the power of extension of the limb is partially 
destroyed, from the Rectus muscle being held down by the fractured end of the bone, and 
from the patella, when elevated, being drawn upwards against the projecting fragment. 


205.—Fracture of the Femur above the Condyles. 206.—Fracture of the Patella. 



Fracture of the patella (Tig. 206) may be produced by muscular action, or by direct 
violence. When produced by muscular action, it occurs thus: a person in danger of falling 
forwards, attempts to recover himself by throwing the body backwards, and the violent 

action of the Quadriceps extensor upon the pa- 
207.—Oblique Fracture of the Shaft tella fractures the boue transversely. The upper 

of the Tibia. fragment is drawn up the thigh by the Quad¬ 

riceps extensor, the losver fragment being re¬ 
tained in its position by the ligamentum 
patellro; the extent of separation of the two 
fragments depending upon the degree of lacera¬ 
tion of the ligamentous structures around the 
bone. The patient is totally unable to straighten 
the limb; the prominence of the patella is lost; 
and a marked but varying interval can be felt 
between the fragments. Tho treatment consists 
in relaxing life opposing muscles, which may bo 
effected bv raising the trunk, and slightly ele¬ 
vating the limb, which should be kept in a 
straight position. Union is usually ligamentous. 
In fracture from direct violence, the bone is 
generally comminuted, or fractured obliquely or 
perpendicularly. 

Oblique fracture of the shaft of the tibia 
(fig. 207) usually occurs at tho lower fourth of 
the bone, this being the narrowest and weakest 
part, and is usually accompanied with fracture 
of the fibula. If the fracture, lias taken place 
obliquely from above, downwards, and forwards, 
the fragments ridg over one another, the lower 
fragments being drawn backwards and upwards 
by the powerful action of the muscles of the calf; 
the pointed extremity of the upper fragment pro¬ 
jects forwards immediately beneath the integu¬ 
ment, often protruding through it, and rendering 
the fractqre a compound one. If the direction 
of the fracture is the reverse of that shown in 
the figure, the pointed extremity of the lower 
fragment projects forwards, riding upon the lower 
end of the upper one. By bending the knee, 
which relaxes the opposing muscles, and making 
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extension from the knee and ankle, the fragments may he brought into apposition. It is 
often necessary, however, in compound fracture, to remove a portion of the projecting bone 
with the saw before complete adaptation can be effected. 

Fracture of the fibula with dislocation 


of the foot outwards (hg. 208), commonly 
known as ‘ Pott’s Fracture,’ is one of 
the most frequent injuries of the ankle- 
joint. The end of the tibia is displaced 
"from the corresponding surface of the 
astragalus; the internal lateral ligament 
is ruptured; and the inner malleolus 
projects inwards beneath the integu¬ 
ment, which is tightly stretched over 
it, and in danger of bursting. The 
fibula is broken, usually from two to 
throe inches above the ankle, and occa¬ 
sionally that portion of the tibia with 
which it is more directly -connected be¬ 
low ; the foot is everted by the action 
of the Peroneus longus, its inner border 
resting upon the ground, and, at the 
same time, the .heel is drawn up by 
the muscles of the calf. This injury 
may be at once reduced by flexing the 
leg at right angles with the thigh, 
which relaxes all the opposing muscles, 
and by making slight extension from 
the knee and ankle. 


208.—Fracture of the Fibula, with Dislocation 
of the Foot outwards.—‘ Pott’s Fracture.' 




Of the Arteries 


T HE Arteries are cylindrical tubular vessels, which serve to convey blood from 
both ventricles of the heart to every part of the body. These vessels were 
named arteries (drip, air ; rripe.ii>, to contain), from the belief entertained by the 
ancients that they contained air. To Galen is due the honour of refuting this 
opinion ; lie showed that these vessels, though for the mdst part empty after death, 
contain blood in the living body. 

The pulmonary artery, which arises from the right ventricle of the heart, carries 
venous blood directly into the lungs, whence it is returned by the pulmonary 
veins into the left auricle. This constitutes the lesser or pulmonic circulation. 
The great artery which arises from the left ventricle, tiie aorta, conveys arterial 
blood to the body generally; whence it is brought back to the right side of 
the heart by means of the veins. This constitutes the greater or systemic 
circulation. 

The distribution of the systemic arteries is like a highly ramified tree, the common 
trunk of which, formed by the aorta, commences at the left ventricle of the heart, 
the smallest ramifications corresponding to the circumference of the body and the 
contained organs. The arteries are found in nearly every part of the body, with 
the exception of the h airs, n ails, epidermis, cartilages, and cornea; and the larger 
trunks usually occupy the most protected situations, running, in the limbs, along 
the flexor side, where they are less exposed to injury. 

There is considerable variation in the mode of division of the arteries : occasionally 
a short trunk subdivides into several branches at the same point, as we observe 
in the cceliac ami thyroid axes ; or- the vessel may give off several branches in suc¬ 
cession, and still -continue as the main trunk, as is seen rn the arteries of the limbs; 
but tlie usual division is dichotomous, as, for instance, the aorta dividing into the 
two common iliacs ; and the common carotid, into the external and internal. 

The branches of arteries arise at veiy variable angles; some, as the superior 
intercostal arteries from the aorta, arise at an bbtuse angle; others, as the lumbar 
arteries, at a right angle; or, as tho spermatic, at an acute angle. An artery from 
which a branch is given off, is smaller in size, but retains a uniform diameter until 
a second branch is derived from it. A branch of an artery is smaller than the 
trunk from which it arises; but if an artery divides into two branches, the com 
bined aim of the two vessels is, in nearly evory instance, somewhat greater than 
that of the trunk; and the combined area of all the arterial branches greatly 
exceeds the area of the aorta; so that the arteries collectively may be regarded 
as a cone, the apex of which corresponds to the aorta; the base to the capillary 
system. 

The arteries, in their distribution, communicate freely with one another, forming 
what is called an anastomosis (am, between-, <rropa, mouth), or inosculation; and 
this communication is very free between the large as well as between the smaller 
branches. The anastomosis between trunks of equal size is found where great 
freedom and activity of the circulation are requisite, as in the brain; here the two 
vertebral arteries unite to form the basilar, and the two internal carotid arteries are 
connected by a short communicating trunk; it is also found in the abdomen, 
the intestinal arteries having very free' anastomoses between their huger branches. 
In the limbs, the anastomoses are most frequent and of largest size around the 
joints; the branches of an artery above freely inosculating with branches from 
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the vessels Below; these anastomoses are of considerable interest to the surgeon, 
as it is by their enlargement that a collateral circulation is established after the 
application of a ligature to an artery for the cure of aneurism. The smaller branches 
of arteries anastomose more frequently than the larger; and between the smallest 
twigs, these inosculations become so numerous as to constitute a close network 
that pervades nearly every tissue of the body. 

Throughout the body generally, the larger arterial branches pursue a perfectly 
straight course; but in certain situations they are tortuous; thus, the facial artery 
in its course over the face, and the arteries of the lips, are extremely tortuous in 
their course, to accommodate themselves to the movements of the parts. The 
uterine arteries are also tortuous, to accommodate themselves to the increase of 
size which the organ undergoes during pregnancy. Again, the internal carotid 
and vertebral arteries, previous to their entering the cavity of the skull, describe a 
series of curves, which are evidently intended to diminish the velocity of the current 
of blood, by increasing the extent of surface over whi6h it moves, and adding to 
the amount of impediment which is produced by friction. 

The arteries are dense in structure, of considerable strength, highly elastic, and,,, 
when divided, they preserve, although empty, their cylindrical form. 

The minute structure of these vessels is described in the Introduction. 

In the description of the arteries, we shall first consider the efferent trunk of the 
systemic circulation, the aorta, and its branches; and then the efferent trunk of the 
pulmonic circulation, the pulmonary artery. 

Tnrc Aoeta. 

The aorta ( doprij, artoria magna) is the main trunk of a series of vessels, 
which, arising from the heart, convey the red oxygenated blood to every part of 
the body for its nutrition. This vessel commences at the upper part of the left 
ventricle, and after ascending for a short distance, arches backwards to the left 
side, over the root of the left lung, descends within tha thorax on the left side of 
the vertebral column, passes through the aortic opening in the Diaphragm, and 
entering the abdominal cavity, terminates, considerably diminished in . size, oppo¬ 
site the fourth lumbar vertebra, where it divides into the right and left common 
iliac arteries. Hence its subdivision into the arch of the aorta, the thoracic aorta, 
and the abdominal aorta* from the direction or position of its parts. 

Arch of the Aorta. 

Dissection. In order to examine tbe arch of the aorta, open the thorax, by dividing tbe 
cartilages of tbe ribs on each side of the sternum, raising this bone from below upwards, and 
then sawing through the sternum on a level with its articulation with the clavicle. By this 
means, the relations of the large vessels to the upper border of the sternum and root of the 
neck are kept in view. 

Tbe arch of the aorta extends from the origin of the vessel at the upper part 
of the left ventricle to the lower border of "the body of the fourth dorsal vertebra. 
At its commencement, it ascends behind the~s&rnum, obliquely upwards and 
forwards towards the right side, and o pposi te the upper border of the second 
cost^l-earfcilage of the ri ght sid e, passes transversely from right to left, and f¥5m 
before backwards, to the left side of the' third' dorsal vertebra; it then desce nd s 
upon the left side of the body of the fourth dorsal vertebra, at the lower border of 
which it takes tbe name of thoracic aorta. The arch of the aorta describes a 
curve, the convexity of which is directed upwards and to the right side; and it is 
subdivided, at the poifits where it changes its direction, so as to be described m 
three portions, the ascending, transverse, and descending portions of the arch of 
the aorta. 

* These portions of the aorta would be better named transverse aorta, dorsal aorta, and 
abdominal or lumbar aorta; but I hesitate to introduce new names in plate of those inuni- 
▼C0**1 use. 
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Ascending Part of the Arch. 

The ascending portion of t he a rch of the aorta is about two inches in length. 
It commences at the upper part of the left ventricle, in front of the left auriculo- 
ventricular orifice, and on a level with the lower border of the third cos tal ca rt ilage 
of the left side close to the sternum; it' passes obliquely upwards In tKe "direction 
of {he~Keart l s axis, lo the ngKi "side, as high as the upper border of the second 
costal cartilage, describing a slight curve in its course, and being situated, when 
distended, about a quarter of an inch behind the posterior surface of the sternum. 


209.—The Arch of the Aorta and its Branches. 



A little above its commencement, it is somewhat enlarged, and presents three small 
dilatations, called the sinuses of the aorta (sinuses of Valsalva), opposite to which 
are attached the three semilunar valves, which serve the purpose of preventing 
fthy regurgitation of blood into the cavity of the ventricle. A section of the aorta 
opposite this part has a somewhat triangular figure; but below the attachment of 
tie valves it ^circular. This portion of the heart is contained in the cavity of the 
pericardium, and, together with the pulmonary artery, is inverted in a tube of 
serous membrane, continued on to them from the surface of the heart. 
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Relations. The ascending part of the arch is covered at its commencement hy 
the trunk of the pulmonary artery and the right appendix auriculas, and, higher 
up, is separated from the sternum by the pericardium, some loose areolar tissue, 
and the remains of the thymus gland ; behind, it rests upon the right pulmonary 
vessels and foot of the right lung.' On the right side, it is in relation with, the 
superior vena cava and right auricle; on the left side, with the pulmonary artery. 


Plan op the Relations of the Ascending Part of the Arch. 


Right, Side. 

Superior cava. 
Right auricle. 


Transverse Part- of the Arcti. 

The second or transverse portion of the arch commences at the upper border of 
the second ohondro-sternal articulation of the right side in front, and passes from 
right to left, and from before backwards, to the left side of the third 'dorsal 
vertebra Itehind.* Its upper border is usually about an inch below the upper 
margin of the sternum. 

Relations. Its anterior surface is covered by the left pleura and lung, and 
crossed towards the left side by the left pneumogastric and phrenic nerves, ami 
cardiac branches of the sympathetic. Its posterior surface lies on the trachea, just 
above its bifurcation, on the great, or deep, cardiac plexus, the oesophagus, thor acic 
duct, and loft recurrent laryngeal nerve. Its upper border is in relation with 

* As, regards the portion of the dorsal spine with which the transverse part of the arch of 
the aorta is in contact I am indebted to Mr. Bennett, late Demonstrator of Anatomy at 
St. George’s Hospital, for the following observation :— 

* In twelve subjects examined successively in the post-mortem room of the Hospital, in 
whom the vessels were healthy, the following was the result as regards the highest point on 
the vertebral column touched hy the arch of the aorta. In nine it was opposite some part 
of the third dorsal vertebra : in one opposite the disc between the third and fourth, in one 
opposite the disc between the second and third, and in one opposite the second dorsal 
Vertebra.’ 

Mr. J. Wood gives the following account of the relations and extent of the arch of the 
aorta, as the result of his observations on thirty-two subjects, fourteen male and eighteen 
female, in whom an antero-posterior vertical section of the spinal column from top to 
bottom had been made, with the viscera in situ. 

The cardiac opening of the aorta lies in a horizontal plane drawn through the centre of 
the third bone of the sternum, passing midway between the third and fourth rib-cartilages, 
and emerging behind about the tip of the sixth dorsal spinous process. The highest point 
of the aortic arch lies from three-quarters of an inch to an inch from the posterior surface 
of the second hone of the sternum, close to its right border, and to the inner side of the 
joint between, the second right rib-cartilage and the sternum. It approaches the lower border 
of the left side of the fourth dorsal vertebra, and first touches the spine usually about the 
intervertebral Substance between the fourth and fifth vertebra. It then assumes a more 
Vertical direction, and lies against the left side of the body of the fifth dorsal vertebra, 
which is, in fect, the uppermost vertebra which shows on its body the impression or f!*it- 
toning produced^ by contact with the aorta (Joum. of An at. and Phys. vol. iii.) t '. 

. This anatomist accordingly'puts the lower two portions of the’ arch one vertebra lower 
than the account in tie text, and he supports his observations by those of PirOgoff. ' 
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the left innominate vein; and from its upper part are given off the innominate, left 
common cftrotid, and left subclavian arteries. Its lower border is in relation with 
the bifurcation of the pulmonary artery, and the remains of the ductus arteriosus, 
which is connected with the left division of that vessel; the left recurrent 
laryngeal nerve grinds round it from before backwards, whilst the left bronchus 
passes below it. 


Plan of the Relations of the Transverse Part of the Arch. 


Behind. 

Trachea. 

Deep cardiac plexus. 
(Esophagus. 

Thoracic duct. 

Left recurrent nerve. 

Below. 

Bifurcation of pulmonary artery. 

Remains of ductus arteriosus. 

Left recurrent nerve. 

jAift bronchus. 

Descending Part of the Arch. 

The descending portion of the arch has a straight direction, inclining downwards 
on the left side of the body of the fourth dorsal vertebra, at the lower border of 
which it takes the name of thoracic aorta. 

Relations. Its anterior surface is covered by the pleura and root of the left 
lung; behind, it lies on the left side of the body of the fourth dorsal vertebra. On 
its rijht sule are the oesophagus and thoracic duct; on its left side it is covered by 
the pleura. 

Plan of the Relations of the Descending Part of the Arch. 


Bight side. 

(Esophagus. 

Thoracic duct. 

Behind. 

Left side of body of fourth dorsal vertebra. 

The ascending, transverse, and descending portions of the arch vary in position 
according to the movements of respiration, being lowered, together with the 
trachea, bronchi, and pulmonary vessels, during inspiration by the descent of the 
Diaphragm, and elevated during expiration, when the Diaphragm ascends. These 
movements are greater in the ascending than the transverse, and in the latter 
than the descending part. 

f Ppeidigrities. The height to which the aorta rises in the chest is usually about an inch 
below tho upper border of the sternum ; hut it may .ascend nearly to the top of that bone. 
Occasionally, it is found an inch and a half, more rarely three inches below this, point. 

, , Ju pirection. Sometimes the aorta arches over the root of the r%ht HlBtetud of the left ' 
lung, as in birds, and passes down on the right side of the spine. In such casek aU the 
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viscera of the thoracic and abdominal cavities are transposed. Less frequently, the aorta, 
after arching over the root of the right lung, is directed to its usual position on the left side 
of the spine, this peculiarity not being accompanied by any transposition of the viscera. 

In Conformation. The aorta occasionally divides, as in some quadrupeds, into an ascending 
and a descending trunk, the former of which is directed vertically upwards, and subdivides 
into three brandies, to supply the head and upper extremities. Sometimes the aorta sub¬ 
divides soon after its origin into two branches, which soon reunite. In one of these cases, 
the oesophagus and trachea were found to pass through the interval left by their division; 
this is the normal condition of the vessel in the reptilia. 

Surgical Anatomy. Of all the vessels of the arterial system, the aorta, and more especially 
its arch, is most frequently the seat of disease; hence it is important to consider some of the 
consequences that may ensue from aneurism of this part. 

It will be remembered, that the ascending part of the arch is contained in the pericardium, 
just behind the sternum, being crossed at its commencement by the pulmonary artery and 
right auricular appendix, and having the root of the right lung behind, the vena cava on the 
right ride, and the pulmonary artery and left auricle on the left side. 

Aneurism of the ascending aorta, in the situation of the aortic sinuses, in the great 
majority of cases, affects the eight coronary sinus ; this is mainly owing to the fact that the 
regurgitation of blood upon the sinuses takes place chiefly on the right anterior aspect of 
the vessel. As the aneurismal sac enlarges, it may compress any or all of the Structures in 
immediate proximity with it, but chiefly projects towards the right anterior side; and, 
consequently, interferes mainly with those structures that have a corresponding relation 
with the vessel. In the majority of cases, it bursts into the cavity of the pericardium, the 
patient suddenly drops down dead, and, upon a post-mortem examination, the pericardial sac 
is found full of blood: or it may compress the right auricle, or the pulmonary artery, and 
adjoining part of the right ventricle, and open into "one or the other of these parts, or may 
press upon the superior cava. 

Aneurism of the ascending aorta, originating above tbe sinuses, most frequently impli¬ 
cates the right anterior *Wall of the vessel; this is probably mainly owing to the blood 
being impelled against this part. The direction of the aneurism is also chiefly towards tbe 
right of the median line. If it attains a large size and projects forwards, it may absorb tbe 
sternum and the cartilages of the ribs, usually on the right side, and appear as a pulsating 
tumour on the front of the chest, just below the manubrium: or it may burst into the peri¬ 
cardium, or may compress, or open into the right lung, the trachea, .bronchi, or oesophagus. 

Regarding the transverse part of the arch, the student is reminded that the vessel lies 
on the trachea, the oesophagus, and thoracic duct; that the recurrent laryngeal nerve 
winds around it; and that from its upper part are given ott‘ three large trunks, which 
supply the head, neck, and upper extremities. Now an aneurismal tumour taking origin 
from the posterior part or right aspect of the vessel, its most usual site, may press upon 
the trachea, impede the breathing, or produce cough, hsemoptysis, or stridulouB breathing, 
or it may ultimately burst into that tube, producing fatal haemorrhage. Again, its pressure 
on the laryngeal nerves may give rise to symptoms which so accurately resemble those of 
laryngitis, that the operation of tracheotomy has in some eases been resorted to, from the 
supposition that disease existed in the larynx; or it may press upon the thoracic duct 
and destroy life by inanition; or it may involve the oesophagus, producing dysphagia; or 
may burst 'Into the oesophagus, when fatal haemorrhage will occur. Again, the innominate 
artery, or the left carotid, or subclavian, may be so obstructed by clots, as to produce a 
weakness, or even a disappearance, of the pulse in one or the other wrists; or the tumour 
may present itself at or above the manubrium, generally either in the median line, or to 
the right of the sternum, and may simulate an aneurism of one of tbe arteries of the 
neck. 

Aneurism affecting the descending part of the arch is usually directed backwards and to 
the left side, causing absorption of the vertebra and corresponding ribs; or it may press 
upon the trachea, left bronchus, oesophagus, and the right and left lungs, generally the 
latter. "When rupture of the sac occurs, it usually takes place into the left pleural cavity ; 
less frequently into the left bronchus, the right pleura, or into the substance of the lungs or 
trachea. In this form of aneurism, pain is almost a constant and characteristic symptom, 
referred to either the back or chest, and usually radiating from tbe spine around the left 
side. This symptom depends upon the aneurismal sac compressing the intercostal nerves 
against the hone. 

Branches of the Arch of the Aorta (Figs. 209, 2x0). 

The branches given off from the arch of the aorta are five in number: two of 
small size from the ascending portion, the right and left coronary, and three of large 
size from the transverse portion, the innominate artery, the left common carotid, 
and the left subclavian. * * 

Peculiarities, Position of the Branches. The branches, Instead of Arising from the highest 
part of the arch (their usual position), may be moved more to the right, arising from the 
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commencement of the transverse or upper part of the ascending portion ; or the distance front 
one another at their origin may be increased or diminished, the most frequent change in this 
respect being the approximation of the left carotid towards the innominate artery. 

The Numberoi the primary branches maybe reduced to two: the left carotid arising from 
the innominate artery; or (mire rarely), the carotid and subclavian arteries of the left side 
arising from a left innominate artery. But the number may be increased to four, from the 
right carotid and subclavian arteries arising directly from the aorta, the innominate being 
absent. In most of these latter cases, the right subclavian has been found to arise from the 
left end of the arch; in other cases, it was the second or third branch given off instead of 
the first. Lastly, the number of trunks from the arch may be increased to five or six; in 
these instances, tbe external and internal carotids arise separately from the arch, the 
common carotid being absent on one or both sides. 

Number usual, Arrangement different. When the aorta arches over to tbe right side, the 
three branches have an arrangement the reverse of what is usual, the innominate supplying 
tbe left side, and the carotid and subclavian (which arises separately) the right side. In 
other cases, where the aorta takes its usual course, the two carotids may be joined in a 
common trunk, and the suhclavians arise separately from the arch, the right subclavian 
generally arising from the left end of the arch. t , 

Secondary Branches sometimes arise from the arch; most'commonly such a secondary 
branch is the left vertebral, which usually takes origin between the left carotid and left 
subclavian, or beyond them. Sometimes, a thyroid branch is derived from the arch, or the 
right internal mammary, or right vertebral, or, more rarely, both vertebral.* 


The Coronary Arteries. 

The coronary arteries supply the heart; they are two in number, right and left, 
arising near the commencement of the aorta immediately above the free margin of 
the semilunar valves. 

The Bight Coronary Artery, about the size of a crow’s quill, arises from the 
aorta immediately above the free margin of the right semiluuar valve, between 
the pulmonary artery and the right appendix auriculre. It pisses forwards to 
the right side, in the groove between the right auricle and ventricle, and curving 
around the right border of the heart, runs along its posterior surface as far as the 
posterior interventricular groove, where it divides into two branches, one of which 
continues onwards in the groove between the left auricle and ventricle, and 
anastomoses with the left coronary; the other descends along the posterior inter¬ 
ventricular furrow, supplying branches to both ventricles and to the septum, and 
anastomosing at the apex of the heart with the descending branch erf the left 
coronary. 

This vessel sends a large branch along the thin margin of the right ventricle to 
the apex, and numerous small branches to the right auricle and ventricle, and the 
commencement of the pulmonary artery. . 

The Left Coronary, smaller than the former,’ arises immediately above the free 
edge of the left semilunar valve, a little higher than the right; it passes forwards 
between the pulmonary artery and the left appendix auriculae, and descends 
obliquely towards tbe anterior interventricular groove, where it divides into two 
branches. Of these, one passes transversely outwards in the left auriculo-ventri- 
cular groove, and winds around the left border of the heart to its posterior surface, 
where it anastomoses with the superior branch of the right coronary ; the other 
descends along the anterior interventricular groove to the apex of the heart, 
where it anastomoses with the descending branch of the right coronary. The left 
coronary supplies the left auricle and its appendix, both ventricles, and numerous 
small branches to the pulmonary artery, and commencement of the aorta. 

Peculiarities. These vessels occasionally arise by a common trunk, or their number may 
he increased to three; the additional branch being of small size. More rarely, there are 
two additional branches. 

Arteria Innominata. 

The innominate artery is the largest branch, given off from the arch of the aorta. 
It arises from the commencement of the transverse portipn in front of the left 

; * The anomalies of the aorta and its branches are minutely described by Krause in Reals’* 
‘Anatomy’ (Brunswick, 1868), vol. iii., p, 203 et seq. ' 
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carotid, and, ascending obliquely to the upper border of the right sterno-clavicular 
articulation, divides into the right common carotid and right subclavian arteries. 
This vessel varies from an inch and a half to two inches in length. 

Relations. In front, it is separated from the first bone of the sternum by the 
Sterno- hyoid and Sterno-thyroid muscles, the regains of the thymus gland, and 
the left innominate and right inferior thyroid veins which cross its root. Behind, 
it lies upon the trachea, which it crosses obliquely. On the right side, is the right 
vena innominata, right pneumogastric nerve, and the pleura; and on the left side, 
the remains of the thymus gland, and origin of the left carotid artery. 

Plan of tiie Relations of the Innominate Artery. 

In Front. 

Sternum. 

Sterno-hyoid and Sterno-thyroid muscles. 

lteiaiiina of thymus gland. 

Left innominate and right inferior thyroid veins. 

Inferior cervical cardiac branch from right pneumogastric nerve. 

Bight side. 

Right vena innominata. 

Right pneumogastric nerve. 

Pleura. 


Peculiarities in point of division. When the bifurcation of the innominate artery varies 
from the point above mentioned, it some times ascends a considerable distance above the 
sternal end of the clavicle ; less frequently it divides below it. In the former class of cases, 
its length may exceed two inches ; and, in the latter, be reduced to an inch or less." These 
are points of considerable interest for the surgeon to remember in connection with the opera¬ 
tion of tying this vessel. 

Branches. The arteria innominata occasionally supplies a thyroid branch (tbyroidea 
ima or media), which ascends along the front of the trachea to the thyroid gland ; and 
sometimes, a thymic or bronchial branch. The left carotid is frequently joined with the 
innominate artery at its origin. Sometimes, there is no innominate artery, the right sub¬ 
clavian arising directly from the arch of the aorta. 

Position. When the aorta arches over to the right side, the innominate is directed to the 
left side of the neck instead of the right. 

Collateral circulation. Allan Burns demonstrated, on the dead subject, the possibility of 
tl^j establishment of the collateral circulation after ligature of the innominate artery, by 
tying aud dividing that artery, after which, he says, ‘ Even coarse injection impelled into the 
aorta, passed freely by the anastomosing branches into the arteries of the right arm, filling 
them and all the vessels of the head completely.’ (Surgical Anatomy of the Head and Neck , 
p. 62.) The branches by which this circulation would be carried oh are very numerous; 
thus, all the communications across the middle line between the branches of the carotid 
arteries of opposite sides would he available for the supply of blood to the right side of the 
head and neck; while the anastomosis between the superior intercostal of the subclavian 
and the first aortic intercostal (see infra on the collateral circulation after obliteration of the 
thoracic aorta), would bring the blood, by a free and direct course, into the right subclavian: 
the numerous connections, also, between the lower intercostal arteries and the branches 
of the axillary aud internal mammary arteries would, doubtless, assist in the supply of blood 
to the right arm, while the epigastric, from the external iliac, would, by means of its anasto¬ 
mosis with the internal mammary, compensate for auy deficiency in the vascularity of the 
wall of the chest. 

Surgical Anatomy. Although the operation of tying the innominate artery has been per¬ 
formed by several surgeons, for aneurism of the right subclavian extending inwards as far as 
the Scalenus, in only one instance has it been attended with success.* Mott’s patient, how¬ 
ever, on whom the operation was first performed, lived nearly four weeks, and Graefe’s more 
tbau two months. The main olwtacles to the operation are, as the student will perceive from 
his dissection of this vessel, the deep situation of the artery behind and beneath the sternum, 
and the number of important structures which surround it in every part. 

,operation was performed by Dr. Smyth of New Orleans. See the New Sydenham 
Society's ‘Biennial Retrospect,’ for 1865-6, p. 346. ' 
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. In order to apply a ligature to this vessel, the patient is to be placed upon his hack, with 
the shoulders raised, and the head bent a little backwards, so as to draw out the artery 
from behind the sternum into the neck. An incision two inches long is then made along 
the anterior border of the Stemo-mastoid muscle, terminating at the sternal end of the 
clavicle. From this point, a second incision is carried about the same length along the 
upper border of the clavicle; The skin is then dissected back, and'the Platysma divided 
on a director: the sternal end of the Stemo-mastoid is now .brought into view, and a 
director being passed beneath it, and close to its under surface, so as to avoid any small 
vessels, the muscle is to be divided transversely throughout the greater part of its attach¬ 
ment. By pressing aside any loose cellular tissue or vessels that may now appear, the 
Sterno-hyoid and Sterno-thyroid muscles will be exposed, and must be divided, a director 
being previously passed beneath them. The inferior thyroid veins may come into view, and 
must be carefully drawn either upwards or downwards, by means of a blunt hook. On no 
account should these vessels be divided, «s it would add much to the difficulty of the opera¬ 
tion, and endanger its ultimate success. After tearing through a strong fibro-cellular 
lumiria, the right carotid is brought into view, and being traced downwards, the arteria 
innoniinata is arrived at. The left vena innominata should now he depressed, the right 
vena innominata, the internal jugular vein, the pneumogastric nerve drawn to the right side ; 
and a curved aneurism needle may then be passed around the vert9el, close to its surface, and 
in a direct ion from below upwards and inwards; care being taken to avoid the right pleural 
sac, the trachea, and cardiac nerves. The ligature should be applied to the artery as high as 
possible, in order to allow room between it. and the aorta for the formation of a eoagulum. 
The importance of avoiding the thyroid plexus of veins during the primary steps of the opera¬ 
tion, and the pleural sac whilst including the vessel in the ligature, should he most carefully 
.borne in mind, since secondary haemorrhage or pleurisy has been the cause of death in ail 
the fatal cases hitherto recorded. 


Common Carotid Arteries. 


The common carotid arteries, although occupying a nearly similar position in 
the neck, differ in position, and, consequently, in their relations at their origin. 
The right carotid arises from the arteria innominata, behind the light sterno. 
clavicular articulation; the left from the highest part of the arch of tho aorta- 
The left carotid is, consequently, longer and placed more deeply in the thorax. It 
will, therefore, be more convenient to describe first the course and relations of that 
portion of the left carotid which intervenes between the arch of the aorta and the left 
sterno-clavicular articulation (see fig. 209). 

The left carotid within the thorax ascends obliquely outwards from the arch of 
tho aorta to the root of the neck. In front it is separated from the first piece of the 
sternum by the Sterno-hyoid and Sterno-thyroid muscles, the left innominate vein, 
and the remains of the thymus gland ; behind, it lies on the trachea, oesophagus, and 
thoracic duct. Internally, it is in relation with the arteria innominata ; externally, 
with the left pneumogastric nerve, and left su bclavian artery. 

m 

1 

Plan of the Relations of the Left Common Cahotid. 
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In the neck, the two common carotids resemble each other so closely, that cine 
description will apply to both. Each vessel passes obliquely upwards, mm 
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behind the sterao-clavicular articulation, to a level with the upper border of the 
thyroid cartilage, where it divides into the external and internal carotid; these 
names being derived from the distribution of the arteries to the external parts of 
the head and face, and to the internal parts of the cranium respectively. The 
course of the common carotid is indicated by a line drawn from the sternal end of 
the clavicle below, to a' point midway between the angle of the jaw and the 
mastoid process above. 


211 .—Surgical Anatomy of the Arteries of the Neck. Right Side. 





At the lower part of the neck the two common carotid arteries are separated 
from each other by a very small interval, which contains the trachea; but at the 
upper part, the thyroid body, the larynx and pharynx project forwards between 
the two vessels, and give the appearance of their being placed further lack in that 
situation. The common carotid artery is contained in a sheath, derived from the 
deep cervical fascia, which also encloses the internal jugular vein and pneumo- 
gastnc nerve, the vein lying on the outer side of the artery, and the nerve between 
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the artery and vein, on a plane posterior to both. On opening the ,sheath, these 
three structures are seen to be separated from one another, each being enclosed in 
a separate fibrous investment. 

Relations. At the lower part of the neck the common carotid artery is very 
deeply seated, being covered by the superficial fascia, Platysma, and .deep fascia, the 
Sterno-mastoid, Sterno-hyoid, and Stemo-thyroid muscles, and by the Omo-hyoid 
opposite the cricoid cartilage; but in the upper part of its course, near its ter¬ 
mination, it is more superficial, being covered merely by tlio integument, the 
superficial fascia, Platysma, deep fascia, and inner margin of the Sterno-mastoid, 
and is contained in a triangular space, bounded behind by the Sterno-mastoid, 
above by the posterior belly of the Digastric, arfd below by the anterior belly of 
the Omo-hyoid. This part of the artery is crossed obliquely from within outwards 
by the sterno-mastoid artery ; it is crossed also by one, or sometimes two superior 
thyroid veins, whieh terminate in the internal jugular, and descending on its 
sheath in front, is seen the descendens noni nerve, this filament being joined by 
one or two branches from the cervical nerves, which cross' the vessel from without 
imfards. Sometimes the descendens noni is contained within the sheath. Tire 
middle thyroid vein crosses the. artery about its middle, and the anterior jugular 
vein below. Behind, the artery lies in front of the cervical portion of the spine, 
resting first on the Longus colli muscle, then on the Rectus capitis auticus major, 
from which it is separated by the sympathetic nerve. The recurrent laryngeal 
nerve and inferior thyroid artery cross behind the vessel at its lower part. Inter¬ 
nally , it is in relation with the trachea and thyroid gland, the; inferior thyroid 
artery and recurrent laryngeal nerve being interposed : higher up, with the larynx 
and pharynx. On its outer side are placed the internal jugular vein and pneumo- 
gastvic nerve. 

At t he lower part of the neck, the internal jugular vein on tho right side diverges 
from the artery, but on tho left side it approaches it, and often crosses its lower 
part. This is an important fact to bear in mind during the performance of any 
operation on the lower part of the left common carotid artery. 


Plan ok tub Relations ok the Common Carotid Artery. 


Integument and fascia. 
Platysma. 
Sterno-mastoid. 
Sterno-hyoid. 
Stemo-thyroid. 


In Front. 
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Superior thyroid veins. 
Antqfior jugular vein. 


Externally. 

Internal jugular vein. 
Pneumogastric nerve. 



Common 

Ciirotiii. 


\ 


\ 



Internally. 

T racliea. 

Thyroid gland. 

Recurrent laryngeal nerve. 
Interior thyroid artery. 
.Larynx. 

Pharynx. 


Behind. 

Longus colli. _ Sympathetic nerve. 

Rectus capitis auticus major. Inferior thyroid artery. 

Recurrent laryngeal nei ve. 


Peculiarities as to Origin. The right common carotid may arise above or below its usual 
point, the upper border of the sterno-clavicular articulation. This variation occurs in one 
out of about eight cases and a half, and the origin is more freq uently above than below 
the usual point; or the artery may arise as a separate branch from the arch of the aorta, or 
in conjunction with the left carotid. The left common carotid varies more frequently in its 
origin than the right. In the majority of abnormal cases it arises with the innominate 
artery, or if the innominate artery is absent, the two carotids arise usually by a single trunk. 
The left carotid has a tendency towards the right side of the arch of the aorta, being occasion¬ 
ally the first branch given off from the transverse portion. It rarely joins with the left 
subclavian, except in cases of transposition of the arch. 

Z 
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Peculiarities as to Point of Division. The moat important peculiarities of this vessel, in 
a surgical point of view, relate to its place of division ifl the neck. In the majority of 
abnormal cases, this occurs higher than usual, the artery dividing into two branches 
opposite the hyoid bone, or even higher; more rarely, it occurs below its usual place 
opposite the middle of the larynx, or the lower border of the cricoid cartilage; ana one 
case is related by Morgagni, where the common carotid, only an inch and a half in length, 
divided at the root of the neck. Very rarely, the common carotid asoends in the neck 
without any subdivision, the internal carotid being wanting; and in two cases, the common 
cartoid has been found to bo absent, the external and internal carotids arising directly from 
the arch of the aorta. This peculiarity existed on both sides in one subject, on one side in 
the other. 

Occasional Branches. The commotyiarotid usually gives off ho branches; but it occasionally 
gives origin to the superior thyroid,'or a laryngeal branch, the interior thyroid, or, more 
rarely, the vertebral artery. 

Surgical Anatomy. The operation of tying the common carotid artery may be necessary 
in a wound of that vessel or its branches, in an aneurism, or in a case of pulsating tumour 
of tho orbit or skull. If the wound involves the trunk of the common carotid, it will be 
necessary to tie the artery above and below the wounded part. But in cases of aneurism, 
or where one of the branches of the common carotid is wounded in an inaccessible situa¬ 
tion, it may be judged necessary to tie tho trunk. In quch cases, the whole of the artery 
is accessible, and any part may be tied, except close to either end. When the case is such 
as to allow of a choice being made, tho lower part of the carotid should never be selected 
as tho spot upon which to place a ligature, for not only is the artery in this situation 
placed very deeply in the neck, but it is covered by three layers of muscles, and on the 
left side the jugular vein, in the great majority of cases, passes obliquely in front of it. 
■Neither should the upper end lie selected, for here the superior thyroid vein and its tribu¬ 
taries would give rise to very considerable difficulty in the application of a ligature. The 
point most favourable for the operation is opposite the lower part of the larynx, and here 
a ligature may be applied on the vessel, either above or below the point where it is crossed 
by >the Omo-hyoid muscle. In the former situation the artery is most accessible, and it 
may be tied there in cases of wounds, or aneurism of any of the large branches of tho 
carotid ; whilst in cases of aneurism of the upper part of the carotid, that part of the 
vessel may be selected which is below the Omo-hyoi i. It occasionally happens that the 
carotid artery bifurcates below its usual position: if the artery be exposed at its point of 
bifurcation, both divisions of the vessel should be tied near their origin, in preference to 
tying the trunk of tho arterv near its termination; and if, in consequence of the entire 
absence of the common carotid, or from its early division, two arteries, the external and 
internal carotids, are met with, the ligature should be placed on that vessel which is found 
on compression to be connected with tho disease. 

In this operation, tho direction of the vessel and the inner margin of the Sterno-mastoid 
are the chief guides to its performance. 

To fir the Common Carotid above the Omo-hyoid. Tho patient should be placed on bis 
back with the head thrown back: an incision is to be made, three inches long, in the 
direction v>f the anterior border of* the Sterno-mastoid, from a little below the angle of 
the jaw to a level with the cricoid cartilage: after dividing the integument, superficial 
fascia, and Platysma, the deep fascia must be cut througli on a director, so os to avoid 
wounding numerous small veins that aro usually found beneath. The head may now ne 
brought forwards so as to relax the parts somewhat, and the margins of the wound held 
asunder by copper spatulie. Tho descendens noni nerve is now exposed, and must be 
avoided, and the sheath of the vessel^fcaving been raised by forceps, is to be opened over 
the artery to a small extent at its inner side. The internal jugular vein may,now'present 
itself alternately distended and relaxed ; this should be compressed both above and below, 
and drawn outwards, in order to facilitate the operation. The aneurism needle is how 
passed from the outside, care being taken to keep the needle in close contact with the 
artery, and thus avoid the risk of injuring the jugular vein, or including the vagus nerve. 
Before the ligature is tied, it should be ascertained that nothing but the artery is in¬ 
cluded in it. 

To tie the Common Carotid, below the Omo-hyoid. The patient should be placed in the same 
position as above mentioned. An incision about three inches in length is to be made, 
parallel with the inner edge of the Sterno-mastoid, commencing on a level with the cricoid 
cartilage., The inner border of the Sterno-mastoid having been exposed, the sterno-mastoid 
artery and a large vein, the middle thyroid, will be seen, and must be carefully avoided; the 
Sterno-mastoid is to be drawn outwards, and the Sterno-hyoid and thyroid muscles inwards. 
The deep fascia must now he divided below the Omo-hyoid muscle, and the sheath having 
been exposed, must be opened, care being taken to avoid the descendens noni, which here 
rups on the inner or tracheal side. The jugular vein and Vagus nerve being then pressed to 
the miter side, the needle must# be passed round the artery from without inwards, great care 
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being taken to avoid tbe inferior thyroid artery, the recurrent laryngeal, and sympathetic 
nerves which lie behind it. 

, * 

Collateral circulation. After ligature of the common carotid, the collateral circulation 
can be perfectly established-, by the free communication which exists ^between the carotid 
arteries of opposite sides, both without and within the cranium—and by enlargement of 
the branches pf the subclavian artery on the side corresponding to that on which'the 
vessel has been tied, the chief communication outside the skull taking place between 
the superior and inferior thyroid arteries, and the profunda cervicis, and anterior princeps 
cervicis of the occipital; the vertebral taking the place of the internal carotid within the 
cranium. * 

Sir. A Cooper had an opportunity of dissecting, thirteen years after the operation, the 
case in whicli he first successfully tied the common carotid (tbe second case in which 
he performed the operation). Out/’8 Hospital Reports, i. 56. The injection, however, 
does not seem to have been a successful one. It showed merely that the arteries at the 
base of the brain (circle of Willis) were much enlarged on the side of the tied artery, and 
that the anastomosis between the branches of the external carotid on the affected side 
and those of the same artery on the sound side was free, so tlftit the external carotid was 
pervjcjus throughout. 


External Carotid Artery. * 

The external carotid artery (fig. 211) arises opposite the upper border of the 
thyroid cartilage, and taking a slightly curved course, ascends upwards and for¬ 
wards, and then inclines backwards, to the-, space between the neck of the condyle 
of the lower jaw, and the external meatus, where it divides into the temporal and 
internal maxillary arteries. It rapidly diminishes in size in its course up the neck, 
owing to the number and large size of the branches given off from it. In the 
child, it is somewhat smaller than the internal carotid : but in the adult, the two 
vessels are of nearly equal size. At its commencement, this artery is more super¬ 
ficial, and placed nearer the middle line than the internal carotid, and is contained 
in the triangular space bounded by the Sterno-mastoid behind, the Omo hyoid 
l>elow, and the posterior belly of the Digastric and Stylo-hyoid above; it is covered^ 
by the skin, Platysma, deep fascia, and anterior margin of the Sterao mastoid, 
crossed-by the hypoglossal nerve, and by the lingual and facial veins; it is after-, 
wards crossed by the Digastric and Stylo-hyoid muscles, and higher up passes 
deeply into the substance of the parotid gland, where it lies benea th the facial nerve 
and the junction of the temporal and internal maxillary veins. 

Internally is the hyoid bone, the wall of the pharynx, and the ramus of the jaw, 
from which it is separated by a portion of the parotid gland. 

Behind t, near its origin, is the superior laryhgeal nerve; and higher up, it 
is separated from the internal carotid by the Stylo-glossus and Stylo-pharyngeus 
muscles, the glosso-pharyngeal nerve, and part of the parotid gland. 


Plan of the Relations of th8|&¥ternal Carotid. 
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Surgical Anatomy. The application of a ligature to the external carotid my tie required 
in cases of wounds of this vessel, or of its branches when these cannot be tied, and injiome 
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cases of pulsating tumour of the scalp or face; the operation, however, is very rarely per¬ 
formed, ligature of the common carotid being preferable, on account of the dumber of 
branches given off from the exterhal. To tie this vessel near its origin, below the point 
where it is crossed by the Digastric, an incision about three inches in length should be 
made along the margin of the Stemo-mastoid, from the angle of the jaw to the cricoid 
cartilage, as in the operation for tying the common carotid. To tie the vessel above the 
Digastric, between it and the parotid gland, bn incision should be made, from the lobe of 
the ear to the great cornu of the os hyoides, dividing successively the'skin, Platysma, and 
fascia. By separating the posterior belly of the Digastric and Stylo-hyoid muscles which 
are seen at the lower part of the wound, from the parotitj gland, the vessel will be exposed, 
and ,a ligature may be applied to it. The circulation is at once re-established by the free 
communication between most of the large branches of the artery (facial, lingual, superior 
thyroid, occipital) and the corresponding arteries of the opposite side, and by the free 
anastomosis of the facial with branches from the internal carotid, of the occipital with 
branches of the subclavian, etc. 

Branches. The external carotid artery gives off eight branches, which, for con¬ 
venience of description, may be divided into four sets. (See fig. a 12, Plan of the 
Branches.) 

Anterior. Posterior. Aspending. Terminal. 

Superior Thyroid. Occipital. . Ascending Pha- Temporal. 

Lingual. Posterior Auricular. ryngeal . Internal Maxillary. 

Facial. * 

The student is here reminded that many variations are met with in the number, 
origin, and course of these branches in different subjects; but the above arrange¬ 
ment is that which is found in the great majority of cases. 

The Superior Thyroid Artery (figs. 211 and 216) is the first branch given 
off from the external carotid, being derived from that vessel just below the great 
cornu of the hyoid bone. At its commencement, it is quite superficial, being 
covered by the integument, fascia, and Platysma, and is contained in the trian¬ 
gular space bounded by the Stemo-mastoid, Digastric, »and Omo-hyoid muscles. 
A-fter running upwards and inwards for a short distance, it curves downwards and 
forwards, in an arched and tortuous manner, to the upper part of the thyroid gland, 
passing beneath the Omo-hyoid, Sberno-hyoid, and Sfcerno-thyroid muscles; and 
distributes numerous branches to the anterior surface of the gland, anastomosing 
with its fellow of the opposite side, and with tho inferior thyroid arteries. Besides 
, the arteries distributed to the muscles and the substance of the gland, the branches 
of the superior thyroid are the following : 

Hyoid. Superior Laiyngeal. 

Superficial descending branch (Sterno-mastoid). Crieo-Thyroid. 

The hyoid is a small branch which runs along the lower border of the os 
hyoides beneath the thyro-hyoid muscle; after supplying the muscles connected 
to that bone, it forms an arch, igjj^ anastomosing with the . vessel of the opjx>site 
side. 

The superficial descending branch runs downwards and outwards across the 
sheath of the common carotid artery, and supplies the Sterno-mastoid and neigh¬ 
bouring muscles and integument It is of importance that the situation of this 
vessel be remembered, in the operation for tying the common carotid artery. 
There is often a distinct branch from the external carotid distributed to the Sterno- 
mastoid muscle. 

The superior laryngeal , larger than either of the preceding, accompanies the 
superior laryngeal nerve, beneath the Thyro-hyoid muscle; it pierces the thyro¬ 
hyoid membrane, and supplies the muscles, mucous membrane, and glands of the 
larynx and epiglottis, anastomosing with "the branch from the opposite side. 

* The crico-thyroid is a small branch which runs transversely across the Crico¬ 
thyroid membrane, communicating with the artery of the opposite side. The position 
■Ofthis vessel shoujd be remembered, as it may prove the source of troublesome 
hssmctrrhage during the operation* of laryngotomy. 
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Surgical Anatomy . The superior thyroid, or some of its branches, are often divided in cases 
of cut throat, giving rise to considerable haemorrhage. In such cases, the artery should bo. 
secured, the wound being enlarged for that purpose, if necessary. The operation may be 
easily performed, the position of the artery being very superficial, and the only structures of 
importance covering it being a few small veins. The operation of tying the superior thyroid 
artery, in bronchocele,, has been performed in numerous instances with partial or temporary 
success. When, however, the collateral circulation between this vessel and the artery of the 
opposite side, and the inferior thyroid, is completely re-established, the tumour usually regains 
its former size. 

The Lingual Artery (fig. 216) arises from the external carotid between the 
su]>erior thyroid and facial; it runs obliquely upwards and inwards to the great * 
cornu of the hyoid bone, then passes horizontally forwards parallel with the great 
cornu, and, ascending perpendicularly to the under surface of the tongue, turns 
forwards on its under surface as far,as the tip of that organ, under the name of 
the ranine artery. ' 

Relations. Its first, or oblique portion, is superficial, being contained in the 
triangular space already described, resting upon the nfiddle constrictor of the 
pharynx,' and covered by the Platysma, and fascia of the neck. Its second, or 
horizontal portion, also lies upon the Middle constrictor, being covered at first by 
the tendon of the Digastric and the Stylo-hyoid muscle, and afterwards by the 
Hyo-glossus, the latter muscle separating it from the hypoglossal nerve. Its 
third, or ascending portion, lies between the Hyo-glossus and Gcnio-hyo-glossus 
muscles. The fourth, or terminal part, under the name of the ranine, inns along 
the under surface of the tongue to its tip : it is very superficial, being covered 
only by the mucous membrane, and rests on the Lingualis on the outer side of 
the Genio hyo-glossus. The hypoglossal nerve crosses the lingual artery, and then 
becomes separated from it, in the second part of its course, by the Hyo-glossus 
muscle. 

The branches of the lingual artery are, the 

Hyoid. Sublingual, 

Dorsalis Lingua;. Ranine. 

The hyoid branch runs along the upper border of the hyoid bone, supplying the 
muscles attached to it and anastomosing with its fellow of the opposite side. 

The dorsalis lingucs (fig. 216) arises from the lingual artery beneath the Hyo- 
glossus' muscle (which, in the figure, has been partly cut away, to show the vessel) ; 
ascending to the dorsum of the tongue, it supplies the mucous membrane, the 
tonsil, soft palate, and epiglottis ; anastomosing with its fellow from the opposite side. 

The sublingual, which may be described as a branch of bifurcation of the lingual 
artery, arises at the anterior margin of the Hyo-glossus muscle, and, running 
forwards and outwards beneath * the Mylo-hyoid to the sublingual gland, supplies 
its substance, ^giving branches to the Mylo-hyoid and neighbouring muscles, the 
mucous membrane of the mouth and gums. „ 

Tlio ranine may be regarded as the other of bifurcation, or, as is more 

usual, as the continuation of the lingual artery; it runs along the under surface 
of the tongue, resting on the Lingualis, and covered by the mucous membrane of 
the mouth; it lies on the outer side of the Genio-hyo-glossus, accompanied by the 
gustatory*nerve. On arriving at the tip of the tongue, it has been said to anasto¬ 
mose with the artery of the opposite side ; but this is denied by Hyrtl. These 
vessels in the mouth axe placed one on each side of the framum. 

Surgical Anatomy. The lingual artery may be divided near its origin in cases of cut 
throat, a complication that not unfrequently happens in this class of wounds, or severe 
haemorrhage vlxich cannot he restrained by ordinary means, may ensue from a wound, or 
deep ulcer, of the tongue. In the former case, the primary wound may be enlarged if 
necessary, and the bleeding vessel secured. In the- latter case, it has been suggested that 
the lingual artery should be tied near its origin. ligature of’ the lingual artery is also 
occasionally practised, as a palliative measure, in cases of tumour of the tongue, inorderto 

f * That is to day, it is deeper than the muscle in dissecting from the surface, in the ' 
natural position oh the body, the artery lies above the muscle. 
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check the progress of the disease. The operation is a difficult one, on account-of the depth 
of the artery, the number of important parts by which it is surrounded, the loose and'yielding* 
nature of the parts upon which it is supported, and its occasional irregularity of origin. An 
incision is to be made, about two and a half inches in length, running obliquely downwards 
and backwards, and having its centre opposite the point of the great cornu of the hyoid bone, 
which is the guide to the artery. The parts being gradually dissected, the hypoglossal nerve 
will come first into view, and then the artery must be carefully sought for among the loose 
tissue at the bottom of the wound, care being taken not to open the pharynx. Large veins, 
the internal jugular or some of its branches, may be met with, and prove a source of 
embarrassment. 

Troublesome haemorrhage may occur in the division of the frsenum in children, if the ranine 
artery, which lies on each side of it, is cut through. The student should remember *that the 
operation is always to be performed with a pair of blunt-pointed scissors, and the mucous 
membrane only is to be divided by a very superficial cut, which cannot endanger any vessel. 
The scissors, also, should be directed away from the tongue. Any further liberation of ttie 
tongue, which may be necessary, can be efiected by tearing. 

The Facial Artery (fig 213) arises a little above the" lingual, and-ascends 
obliquely forwards and Upwards, beneath the body of the lower jaw, to the sub- 
maxillary gland, in which it lies imbedded in a groove on its posterior and upper 

213.—The Arteries of the Face and Scalp.* 



border ; this may be called the cervical part of the artery. It then curves up¬ 
wards over the body of the jaw at the anterior inferior angle -of the Masseter 
muscle, ascends forwards and upwards across the cheek to the angle of the mouth 
nesses up along the side of the nose, and terminates at the inner caathtis of the 
,%e, under the nante of the angular artery. This vessej, both in the pack, and on 


|?ha muscular tissue of the lips must be supposed to have been cut away, in older to 
the course of the coronary arteries. 
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the face, is remarkably tortuous; in the former situation, to accommodate itself 
to the'movements of the pharynx in deglutition; and in the latter, to the move¬ 
ments of the jaw, and the lips and cheeks. 

Relations. In the neck, its origin is superficial, being covered by the integument, 
Platysma, and fascia; it then passes beneath the Digastric and Stylo-hyoid muscles, 
and the submaxillaiy gland. On the face, where it passes over the body of the 
lower jaw, it is comparatively superficial, lying immediately beneath the Platysma. 
In this situation, its pulsation may be distinctly felt and compression of the vessel 
effectually made against the bone. In its course over the face, it is covered by the 
integument, the fat of the cheek, and, near the angle of the mouth, by the Platysma 
and Zygomatic muscles. It rests on the Buccinator, the Levator anguli oris, and 
the Levator labii superioris. It is accompanied by the facial vein throughout its 
entire course; the vein is not tortuous like the artery, and, on the face, is separated 
from that vessel by a considerable interval, lying to its outer side. The branches 
of the facial nerve cross the artery, and the infra-orbital rurve lies beneath it. 

The branches of this vessel may be divided into two sets, those given off below 
the jaw (cervical), and those on the face (facial) : 

Cervical Branches. Facial /tranches. 

Inferior or Ascending Palatine. Muscular. 

Tonsillar. Inferior Labial. 

Hubmaxillary. Inferior Coronary. 

Submental. Superior Coronary. 

Lateralis Nasi. 

Angular. 

The inferior or ascending palatine (fig. 216) passes up between the Stylo-glossus 
and Stylo-pliaryngeus to the outer side of the pharynx. After supplying these 
muscles, the tonsil, and Eustachian tube, it divides, hear the Levator palati, into 
two branches; one follows the course of the Tensor palati, and supplies the soft 
palate and the palatine glands; the other’ passes to the tonsil, which it supplies, 
anastomosing with the tonsillar artery. These vessels inosculate with the posterior 
palatine branch of the internal maxillary artery. 

The tonsillar branch (fig. 316) passes up along the side of the pharynx, and, 
perforating the Superior constrictor, ramifies in the substance of tbe tonsil and 
root of the tongue. 

The submaxillary consist of three or four large branches, which supply the 
submaxillary gland, some being prolonged to the neighbouring muscles, lymphatic 
glands, and integument. . 

The submental; the largest of the cervical branches, is given off from the facial 
artery, just as that vessel quits the submaxillary gland; it runs forwards upon the 
Mylo-hyoid ftiuscle, just below the body of the jaw, and beneath the Digastric; 
after supplying the muscles attached to the jaw, and anastomosing with the sub¬ 
lingual artery, it arrives at .the symphysis of the chin, where it divides into a 
superficial and deep branch ; the former turns round the chin, and, passing 
between" the integument and Depressor^ labii inferioris, supplies both, and anasto¬ 
moses with tbe inferior labial. The deep branch passes beneath the latter muscle 
and the bone, supplies the lip, and anastompses with the inferior labial and mental 
arteries. 

The muscuUn/r brandies are distributed to tbe internal Pterygoid, Masseter, and 
Buccinator. 

The inferior labial passes beneath the Depressor anguli oris, to supply the 
muscles and integument of the lower lip, anastomosing with the inferior coronary, 
and submental branches of the facial, and with the mental branch of the inferior 
dental artery. # 

1 The inferior coronary is derived from the fecial artery, neatf the angle of the 
mouth; it passes upwards and inwards beneath the-Depressor anguli oris, and, 
penetrating the Orbicularis muscle, runs in a tortuous course along the edge of 
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the lower lip between this muscle and the mucous membrane, inosculating with 
the artery of the opposite side. This artery supplies the labial glands, the mucous 
membrane, and muscles of the lower lip • and anastomoses with the inferior labial, 
and mental branch of the inferior dental artery. 

The superior coronary is larger, and more tortuous in its course than the pre¬ 
ceding. It follows the same course along the edge of the upper lip, lying between 
the mucous membrane and the Orbicularis, and anastomoses with the artery of the 
opposite side. It supplies the textures of the upper lip, and gives off in its course 
two or three vessels which ascend to the nose. One, named the artery of the 
septum, ramifies on the septum of the nares as far as the point of the nose ; another 
supplies the ala of the nose. 

The lateralis nasi is derived from the facial, as that vessel is ascending along 
the side of the noBe ; it supplies the ala. and dorsum of the nose, anastomosing 
with its fellow, the nasal branch of the ophthalmic, the artery of the septum, and 
the infra-orbital. •* 

The angular artery is the termination of the trunk of the facial; it ascends to 
the inner angle of the orbit, accompanied by a large vein, the angular ; it distributes 
some branches on the cheek which anastomose with the infra-orbital, and, after 
supplying the lachrymal sac, and Orbicularis muscle, terminates by anastomosing 
with the nasal branch of the ophthalmic artery. 

The anastomoses of the facial artery are very numerous, not only with the vessel 
of the opposite side, hut with other vessels from different sources: viz., with the 
sublingual branch of the lingual, with the mental branch of the inferior dental as 
it emerges from the mental foramen, with the ascending pharyngeal and posterior 
palatine, ffricl with the ophthalmic, a branch of the internal carotid; it also inoscu¬ 
lates with Sie transverse facial, and with the infra-orbital. 

Peculiarities. The facial artery not unfrequently arises by a common trunk with the lingual. 
This vessel also is subject to some variations in its size, and in the extent to which it supplies 
the face. It occasionally terminates as the submental, and not unfrequently supplies the face 
only as high as the angle of the month or nose. The deficiency is then supplied by enlarge¬ 
ment of one ol' the neighbouring arteries. 

Surgical Anatomy. The passage of the facial artery over the body of the jaw would 
appear to afford a favourable position for the application of pressure in cases of hannorrhage 
from the lips, the result either of an accidental wound, or from an operation ; hut its 
application is useless, except for a very short time, on account of the free communication 
of this vessel with its fellow, and with numerous branches from different sources. In a 
wound involving the lip, it is better to seize the part between the fingers, and evert it, 
when the bleeding vessel may be at once secured with a tenaculum. In order to prevent 
haemorrhage in cases of excision, or in the removal of diseased growths from the part, the 
lip should be compressed on each side between the finger and thumb, whilst the surgeon 
excises the diseased part. In order to stop haemorrhage where the lip has been divided in 
an operation, it is necessary, in uniting the edges of the wound, to pass the sutures through 
the cut edges, almost as deep as its mucous surface; by these means, not only are the cut 
surfaces more neatly and securely adapted to each other, but the possibility of haemorrhage 
is prevented by including in the suture the divided artery. If the suture is, on the con¬ 
trary, passed through merely the cutaneous portion of the wound, haemorrhage occurs into 
the cavity of the mouth. The student should, lastly, observe the relation of the angular 
artery to the lachrymal sac, and it will be seen that, as the vessel passes up along the 
inner margin of the orbit, it ascends on its nasal side. In operating for fistula lachry- 
malis, the sac should always ho opened on its outer side, in order that this vlssel may be 
avoided. 

The Occipital Artery (fig. 213) arises from the posterior part of the external 
carotid, opposite the facial, near the lower margin of the Digastric muscle. At its 
origin, it is covered by the posterior belly of the Digastric and Stylo-hyoid muscles, 
and part of the parotid gland, the hypoglossal nerve winding around it from be¬ 
hind forwards; higher up, it passes across the internal carotid.artery, the internal 
jugular vein, and the pneumogastric and spinal accessory nerves; it then ascends 
to the interval between the transverse process of the atlas, and the mastoid process 
of the temporal bone, Und passes horizontally backwards, grooving the surface of 
$he latter hone, being covered by the Sterno-mastoid, Splenius, Digastric, and 
Trachelo-mastoid mthfclek, and resting upon the Complexus and Superior oblique 
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muscles; it then changes its course and passes vertically upwards, pierces the 
cranial attachment of the Trapezius, and ascends in a tortuous course over the 
Occiput, as high as the vertex, where it divides into numerous branches. It is 
accompanied in the latter part of its course by the great occipital and a cutaneous 
filament from the sub-occipital nerve. 

The branches given off from this vessel are, 

Muscular. Meningeal. 

Auricular. Arteria Prinffeps Oervicis. 

The muscular branches supply the Digastric, Stylo-hyoid, Sterno-mastoid, 
Splenitis, and Trachelo-mastoid muscles. The branch distributed to the Stemo- 
mastoid is of large size. 

The auricular branch supplies the back part of the concha. 

The meninyeal branch ascends with the internal jugular vein, and enters the 
skull through the foramen lacerum posterius, to supply the dura mater in the 
posterior fossa. •' 

The arteria prvnceps ccrvi.cis (fig. 216) is a large branch which descends along 
the back part of the neck, and divides into a superficial and deep branch. The 
former runs beneath the Splenitis, giving off branches which perforate that muscle 
to supply the Trapezius, anastomosing with the superficial cervical artery: the 
latter passes beneath the (Jomplexus, between it and the Semispinalis colli, and 
anastomoses w ith the vertebral and deep cervical branch of the superior inter¬ 
costal. The anastomosis between these vessels serves mainly to establish the 
collateral circulation sifter ligature of the carotid or subclavian artery. 

The cranial branches of the occipital artery are distributed upon the occiput; 
they are very tortuous, and lie between the integument and Occijjjlo-frontalis, 
anastomosing with the artery of the opposite side, the posterior auricular, and 
temporal arteries. They supply the back part of the Oceipito-frontalis muscle, the 
integument and pericranium, and one or two branches occasionally pass through 
the parietal or mastoid foramina, to supply the dura mater. 

The Posterior Auricular Artery (fig. 213) is a small vessel which arises from 
the external carotid, above tire Digastric and Stylo-liyoid muscles, opposite the 
apex of the styloid process. It ascends, under cover of the parotid gland, to the 
groove between the cartilage of the ear and the mastoid process, immediately above 
which it divides into two branches, an anterior, passing forwards to anastomose 
with the posterior division of the temporal; and a posterior, communicating with 
the occipital. Just before arriving at the mastoid process, this artery iif crossed by 
the portio dura, and has beneath it the spinal accessory nerve. 

Besides several small branches to the Digastric, Stylo-hyoid, .and Sterno-mastoid 
muscles, and to the parotid gland, this vessel gives off two branches: 

Stylo-Mastoid. Auricular. 

The stylo-mastoid branch enters the stylo-mastoid foramen, and supplies the tym¬ 
panum, mastoid cells, and semicircular canals. In the young subject a branch 
from this vessel forms, with the tympanic branch from the internal maxillary, a 
vascular circle, which surrounds the auditory meatus, and from which delicate 
vessels ramify on the membrana tympani. 

The auricular branch is distributed to the back part of the cartilage of the 
ear, upon which it ramifies minutely, some branches curving round the margin of the 
fibro-cartilage, others perforating it, to supply its anterior surface. It anastomoses 
with the anterior auricular branches of the temporal. 

The Ascending Pharyngeal Artery (fig. 216), the smallest branch of the ex¬ 
ternal carotid, is a long slender vessel, deeply seated in the neck, beneath the other 
branches of the external carotid and the Stylo-pharyngeus muscle. It arises from 
the back part of the external carotid, near the commencement of that vessel, and 
ascends vertically between the internal carotid and the side of the pharynx, to the 
junder surface of the base of the skull, lying on the Rectus capitis anticus major. 
Its ranches may be subdivided into three sets: 1. Those directed outwards to 
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supply muscles and nerves. 2. Those directed inwards to the pharynx. 3. Me¬ 
ningeal branches. 

The external branches are numerous small vessels, which supply the Recti capitis 
antici muscles, the sympathetic, hypoglossal, add pneumogastric nerves, and the' 
lymphatic glands of the neck, anastomosing with the ascending cervical artery. 

The pharyngeal branches are three or four in number. Two of these descend to 
supply the middle and inferior Constrictors and the Stylo phaiyngeus, ramifying 
in their substance and in the mucous membrane lining them. The largest of the 
pharyngeal branches passes inwards, running upon the Superior constrictor, and 
sends ramifications to the soft palate, Eustachian tube, and tonsil, which take the 
place of the ascending palatine branch of the facial artery, when that vessel is of 
small si/e. 

The meningeal branches consist of several small vessels, which pass through 
foramina in the base of the skull, to supply the dura mater. One, the posterior 
meningeal, enters the cranium through the foramen lucerum posterius with the 
internal jugular vein. A .second passes through the foramen lacerum medium : 
and occasionally a third through the anterior condyloid foramen. They are all 
distributed to the dura mater. 

The Temporal Aktehy (fig. 213), the smaller of the two terminal branches 
of the external carotid, appears, from its direction, to be the continuation of that 
vessel. It commences in the substance of the parotid gland, in the interspace 
between the neck of the condyle of the lower jaw* and the external meatus, crosses 
over the root of the zygoma, immediately beneath the integument, and divides 
about two inches above the zygomatic arch into two branches, an anterior and a 
posterior. 

The anterior temporal inclines forwards over the forehead, supplying the muscles, 
integument, and pericranium in this region, and anastomoses with the supra-orbital 
.and froatal arteries, its branches being directed from before backwards. 

The posterior temporal, larger than the anterior, curves upwards and back¬ 
wards along the side of the head, lying alxrve the temporal fascia^and inosculates 
with its fellow of the opposite side, and with the posterior auricular and occipital 
arteries. 

The temporal artery, as it crosses the zygoma, is covered by the Attrahens aurem 
muscle, and by a dense fascia given off from the parotid gland; it is also usually 
crossed by one or two veins, and accompanied by branches of the facial and auriculo¬ 
temporal nerves. Resides some twigs to the parotid gland, the articulation of the 

jaw*, and the Masseter muscle, its blanches are the 
• • 

1 r > 

Transverse Facial. Middle Temporal. 

Anterior Auricular. 

The transverse facial is given off from the temporal before that vessel quits 
th’e parotid gland; running forwards through its substance, it passes transversely 
across the face, between Stenson’s duet and the lower bonier of the zygoma, and 
divides on the side of the face into numerous branches, which supply the parotid 
gland, the Masseter muscle, and the integument, anastomosing with the faeail, 
masseteric and infra-orbital arteries. This vessel rests on the Masseter, and is 
accompanied by one or two brandies of the facial nerve. It is sometimes a branch 
of the external carotid. 

The middle temporal artery arises immediately above the zygomatic arch, and, 
perforating the temporal fascia, supplies the Temporal muscle, anastomosing with 
the deep temporal branches of the internal maxillary. It occasionally gives off 
an orbital branch, which runs along the upper border of the zygoma, between the 
two layers of the temporal fascia, to the outer angle of the orbit. This branch 
supplies the Orbicularis palpebrarum, and anastomeses with the lachrymal and 
palpebral branches of the ophthalmic artery. 

'JSm anterior auricular branches are distributed to the anterior portion of the 
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pinna, the lobule, and part of the external meatus, anastomosing with branches of 
the posterior auricular. 

Surgical Anatomy. It occasionally happens that the surgeon is called upon to perform 
'the operation of arteriotomy upon this vessel in coses of inflammation of the eye or brain. 
Under these circumstances, the anterior, branch is the one usually selected. If the student 
will consider the relations of the trunk of this vessel, as it crosses the zygomatic arch, with 
the surrounding structures, he will observe that it is covered by a thick and dense fascia, 
crossed by one or two veins, and accompanied by branches of the facial and auriculo¬ 
temporal nerves. Bleeding should .not be performed in this situation, as much difficulty 
may arise from the dense fascia over the vessel preventing a free flow of blood, and consider¬ 
able pressure is requisite afterwards to repress the haemorrhage. Again, a varicose aneurism 
may be formed by the accidental opening of one of the veins in front of the artery ; or severe 
neuralgic paiu may arise from the operation implicating one of the nervous filaments in the 
neighbourhood. 

The anterior branch' is, on the contrary, subcutaneous, is a large vessel, and as readily 
compressed as any other portion of the artery ; it should consequently always be selected for 
the operation. 

The Internal Maxillary (fig. 214), the larger of the two terminal branches of 
the external carotid, passes inwards, at right angles from that vessel, to the inner 

4 * 

214—The Internal Maxillary Artery, and its Branches. 



side of the neck of the condyle of the lower jaw, to supply the deep structures of 
the face. ♦At its origin, it is imbedded in the substance of the parotid gland, being 
on a level with the lower extremity of the lobe of the ear.. 

In the first part of its course (maxillary portion), the artery passes horizontally 
forwards and inwards;* between the ra mus o f t.ho jaw nnd tba i ■*—■**! U tat w l . 
ligament. The artery here lies parallel with the auriculo-temporal nerve; it crosses 
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the inferior dental nerve, and lies beneath the harrow portion of the External 
pterygoid muscle. 

In the second part of its course (pterygoid portion), it runs obliquely for¬ 
wards and upwards upon the outer surface of the External pterygoid muscle, 
being covered by the ramus of the lower jaw, and lower part of the Temporal 
muscle. 

In the third part of its course (spheno-maxillary portion), it approaches the 
sujierior maxillary bone, and enters the spheno-maxillary fossa, in the interval 
between the processes of origin of the External pterygoid, where it lies in relation 
with Meckel’s ganglion, and gives off its terminal branches. 

Peculiarities. Occasionally, this artery passes between the two Pterygoid muscles. The 
vessel in this case passes forwards to the interval between the processes of origin of the 
External pterygoid, in order to reach the superior maxillary Lone. Sometimes the vessel 
escapes from beneath the External pterygoid by perforating the middle of that muscle. 

The branches of this •.vessel may be divided into three groups, corresponding 
with its throe divisions. 

Branches prom the Maxillary Portion (fig. 215). 

Tympanic (anterior). Small Meningeal. 

Middle Meningeal. Inferior Dental. 

The tympanic branch passes upwards behind the articulation of the lower jaw, 
enters the tympanum through the fissure of Glaser, supplies the Laxator tympani, 
and ramifies upon the membrana tympani, anastomosing with the stylo-mastoid, 
Vidian, and tympanic branch from the internal carotid. It gives off an auricular 
branch to the external meatus. 

Tluyj»L/,/L. tmeniiuptfil j.s the largest of the branches which supply the dura 
mater. ~I I TariscsTmm the internal maxillary between the int ernal la te ral liga ment 
and the neck cf.the jaw, and passes vertically upwards to the fora men sp inosurn 
of the sphenoid Ixme. On entering the cranium, ft di vides into two b ranch es, 
anterior and posteri or. The anterior branch, the larger, crosses the'great ala of 
the sphenoid, and reaches the groove, or canal, in the anterior inferior angle of the 
parietal bone : it their divides into branches, which spread out between the dura 
mater and internal surface of the cranium, some passing upwards over the parietal 
hone as far as the vertex and others backwards to the occipital bone. The 
posterity 1 iraiick.. crosses the squamous portion of the temporal, aird on the inner 
surface of the parietal hone"divides into branches which supply the posterior part 
of the dura mater aird cranium.. The branches of this vessel are distributed partly 
to the dura mater, but chiefly to the bones; they anastomose with the arteries of 
the opposite side, and with the anterior and posterior meningeal. 

The middle meningeal, on entering the cranium, gives off the following colla¬ 
teral branches:—1. Numerous small vessels to th e g anglion of the fi fth n erve, 
and to the dura mater'in this situation. 2. A branch to the f acia l nerve , which 
enters the hiatus Eallopii, supplies the facial nerve, and anastomoses with the 
■s tylo-masto id branch of the posterior auricular artery. 3. Orbital hrancdjgg 
which pass through t he sphenoida Ljuamre. or through separate canals in the great 
wing of the sphenoid to anastomose with the l achryma l or other branches of the 
ophthalmic artery. 4. Temporal ■ branches, which pass through foramina in the 
great wmg of the sphenoid, and anastomose in the temporal fossa with the deep 
temporal arteries. 

The small meningeal is sometimes derived from the preceding. It enters the 
skull through the foramen ovale, and supplies the Gasserian ganglion and dura mater. 
Before entering the cranium it gives off a branch to the nasal fossa and soft, palate. 

T he infer io r dental descends with the dental nerve, to the foramen on. the inner 
side of the ramus of the jaw. It runs along the dental canal in the substance 
Of the Bone,“accompanied by the nerve, and oppgsi.te.-the first bicuspid tooth divides 
into t wo.branch es, incisor and mental : the former is continued forwards beneath 
itiemetsar teeth as faras the symphysis, where it anastomoses with the artery of 
the opposite side; the mental branch escapes with the nerve at the mental foramen, 
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supplies the structures composing the chin, and anastomoses with the submental, 
inferior labial, and inferior coronary arteries. A s the denta l artery enters the 
foramen, it Mvesoff a~ mvTd- Svdid "branch, w hich runs m the~~ Mylo-hyoid groove , 
fndnpatnifies on the under surface of the Mylo-hyoid 'muscle. The dental and 
incisor arteries during their course through the substance of the bone give off a 
few twigs- which are lost in the cancellous tissue, and a series of branches which 
correspond in number to the roots of the teeth : these enter the minute apertures 
at the extremities of the fangs, and supply the pulp of the teeth. 

Branches op the Second, or Pterygoid Portion. 

Deep Temporal. Masseteric. 

Pterygoid. Buccal. 

Tliese branches are distributed, as their names imply, to the muscles in the 
maxillary region. 

The deep temporal branches, two in number, anterior and posterior, each 
occupy that part of the temporal fossa indicated by its name. Ascending between 
the temporal rnusole and pericranium, they supply that muscle, and anastomose 
with the~ofTier temporal arteries"•'"ille anterior branch communicating with the 
lachrymal through small branches which perforate the malar bone, and great wing 
of the sphenoid. 

The pterygoid branches, irregular in their number and origin, supply the 
Pterygoid muscles. 

The masseteric is a small branch which passes out wards above the , .sigmoid 
notch of the. lowerjaw, to the deep surface of the Masseter. It supplies that 
muscle, and anastomoses with the masseteric branches of the facial and with the 
transverse facial artery. 

The buccal is a small branch which runs obliquely forwards between the Internal 
pterygoid and the ramus of the jaw, to the outer surface of the Buccinator, to 
which it is distributed, anastomosing with branches of the facial artery. 

Branches of the Third, or Spheno-M ax illary Portion. 

Alveolar. Vidian. 

Infra-orbital. Ptcrygo-Palatine. 

Posterior or Descending Palatine. Nasal or Bpheuo-Palatine. 

The alveolar is given off from the internal maxillary by a common branch with 
the infra-orbital, and just as the trunk of the vessel is passing into the spheno¬ 
maxillary fossa. D escending upon the tuberosity of tho superior maxillary bone, it 
divides into numerous bra nche s.; one, the s uperior denta l, larger than the rest, 
supplies’ "fTie' VAoiar and bicuspid teeth, its* brandies entering the foramina in 
the alveolar process; some branches pierce the hone to s uppl y the lining of the 
antrum, and others are continued forwards on the alveolar .process to supply the 
gum’s. 

The infra-orbital appears, from its direction, to be the continuation of the trunk 
of the interna,! maxillary. It arises from that vessel by a common trunk with 
the preceding branch, and runs along the infra-orbital canal with the superior 
maxillary nerve, emerging upon’the face at the infra-orbital foramen, beneath the 
Lev ator lab ii superiorfs. Whilst contained in the canal, it gives oil branches 
which ascend into the orbit, and supply the Inferior rectus ahd Inferior oblique 
muscles, and the lachrymal gland. Other branches descend through oanals in the 
bone, to supply the mucous membrane of the antrum, and the front teeth of the 
upper jaf. On the face, it supplies the lachrymal sac, and inner angle of the 
orbit, a nast omosing with the facial artery and nasal branch of the ophthalmic; 
and other branches descend beneath the Levator labii superiorlis, and anastomose 
with the transverse facial and buccal branches. 

The four remaining branches arise from that portion of the maxillary 

•which is contained in the spheno-maxillary fossa. 
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The descending palnlim passes down along the posterior palatine canal with the 
posterior palatine branches of Meckel’s ganglion, and emerging from the posterior 
palatine foramen, runs forward in a groove on the inner side of the alveolar border 
of the hard palate to be distributed to the gums, the mucous membrane of the hard 
palate, and palatine glands. Whilst it is contained in the palatine canal, it gives 
off brandies, which descend in the accessory palatine canals to supply, the soft 
palate, anastomosing with the ascending palatine artery ; and anteriorly it terminates 
in a small vessel, which ascends in the anterior palatine canal, and anastomoses 
with the artery of the septum, a branch of the spheno-palatiue. 

The Vidian branch passes backwards along the Vidian canal with the Vidian 
nerve. It is distributed to the upper part of the pharynx and Eustachian tube, 
sending a small branch into the tympanum, which anastomoses with the anterior 
tympanic. 

The pterygo-palatina is also a. very small branch, which passes backwards through 
the pterygo-palatino can!cl with the pharyngeal nerve, and is distributed to the 
upper part of the pharynx and Eustachian tube. 

The nasal or spheno-palatine passes through the spheno palatine foramen into 
the cavity of the nose, at the back part of the superior meatus, and divides into 
two branches; one internal, the artery of the septum, passes obliquely downwards 
and forwards along the septupi nasi, supplies the mucous membrane, and anastomoses 
in front with the ascending branch of the descending palatine. The external 
branches, two or three in number, supply the mucous membrane covering the 
lateral wall of the nose, the antrum, and the ethmoid and sphenoid cells. 


Surgical Anatomy of tub Thiangi.es of the Neck. 

The student having considered the relative anatomy of the large arteries of the 
neck and their brandies, and the relations they bear to the veins and nerves, should 
now examine these structures collectively, as they present themselves in certain 
regions of the neck, in each of which important operations are being constantly 
performed. 

For this purpose, the Sterno-mastoid, or any other muscles that have bodi 
divided in the dissection of the vessels, should be replaced in their normal position; 
the head should lie supported, by placing a block at the back of the neck, and tiro 
face turned to the side opposite to that which is being examined. 

The side of the neck presents a somewhat quadrilateral outline, limited, above, 
by the lower border of tiro lioily of the jaw, and an imaginary line extending from 
the angle of the jaw to the mastoid process ; below, by the prominent upper border 
of the clavicle : in front, by the median line of the neck; behind, by the anterior 
margin of the Trapezius muscle. This space rs subdivided into two large triangles 
by the Sterno-mastoid muscle, which passes obliquely across the neck, from the 
sternum and clavicle, below, to the mastoid process, above. The triangular space 
in front of this muscle ife called the anterior triamjle ; and that 'behind it, the 
posterior triangle. 

Anterior Triangular Space. 


The anterior triangle is limited, in front, by a line extending from the chin to 
the sternum; behind, by the anterior margin of the Sterno-mastoid ; its base, 
directed upwards, is formed by the lower border of the body of the jaw, and a line 
extending frpm the angle of the jaw to the mastoid process ; its apex is below, 
at the sternum. The space is covered by the integument, superficial fascia, 
Platysma, and deep fascia; it is crossed by branches of the facial and superficial 
cervical nerves, and is subdivided into three smaller triangles by the Digastric 
muscle, above, and the anterior belly of the Omo-hyoid, below. These smaller 
triaagles are named from below upwards, the inferior carotid, the superior carotid, 
and the. submaxillary triangle. 

The /nferior _ Carotid Triangle is limited, in front, by the median line of the 
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neck; behind, by the anterior margin of the Sten-no-mastoid; above, by the 
anterior belly of the Omo-hyoid ; and is covered by the integument, superficial 
fascia, Platysma, and deep fascia; ramifying between which is seen the descending 
branch of the superficialis colli nerve. Beneath these superficial structures, are 
the Sterno-hyoid and Sterno-thyroid muscles, which, together with the anterior 
margin of the Sterno-mastoid, conceal the lower part of the common carotid artery.* 

This vessel is enclosed within its sheath, together with the internal jugular 
vein, and pneumogastric nerve; the vein lying on the outer side of the artery 
on the right side of the neck, hut overlapping it, or passing directly across it, on 
the left side; the nerve lying lietween the artery and vein, on a plane posterior 
to both. In front of the sheath are a few filaments descending from the loop 
of communication between the deseendens and communicans noni; behind the 
sheath are seen the inferior thyroid artery, the recurrent laryngeal ilerve, and 
the sympathetic nerve; and on its inner side, the trachea, the thyroid gland, 
much more prominent in the female than in the male, and the lower part of the 
larynx. By cutting into the upper part of this space, and slightly displacing the 
Sterno-mastoid muscle, the common carotid artery may be tied below the Omo¬ 
hyoid muscle. 

The floor of the inferior carotid triangle is formed by the Longus colli muscle 
below, and by- the Scalenus an treys above (see fig. 162, p. 236), between which 
muscles the vertebral artery and vein will be found* passing into the foramen 
in the sixth transverse process ; a. small portion of the origin of the Rectus capitis 
antieus major may also be seen in the floor of-the space. 

The Superior Carotid ...TrMV>v}h‘ is bounded, behind, by the Sterno-mastoid ; below 
by the anterior holly of the Omo-hyoid ; anil above, by the posterior belly of the 
Digastric muscle. Its floor is formed by parts of the Thyro hyoid, Hyo-glossus, 
and the inferior and middle Constrictor muscles of the pharynx ; and it is covered 
by the integument, superficial fascia, Platysma, and deep fascia; ramifying 
between which, are branches of the facial and superficial is colli nerves. This 
space contains the upper part of the common carotid ai-terv, which bifurcates 
opposite the upper border of the thyroid cartilage into the external and internal 
carotid. Theso vessels are occasionally somewhat concealed from view by the 
anterior margin of the Sterno-mastoid muscle, which overlaps them. The ex¬ 
ternal and internal carotids lie side by side, the external being the more anterior 
of the two.' The following branches of the external carotid am.also met with in 
this space: the superior thyroid, running forwards and downwards; the lingual 
diroctly forwards; the facial, forwards and upwards; the occipital, backwards; 
and the ascending pharyngeal directly upwards qn the inner side of the’internal 
carotid. The veins met with are: the internal jugular, which lies on the outer 
side of the common and internal carotid arteries; and veins corresponding to the 
above-mentioned branches of the external carotid, viz., the superior thyroid, the 
lingual, facial, ascending pharyngeal, and sofaetimes the occipital ; all of which 
accompany their, corresponding arteries, ami terminate in the internal jugular. 
The nerves in this space are the following :—In front, of the sheath of the common 
carotid is the descendefls noni. The hypoglossal nerve crosses both carotids above, 
curving round the occipital artery at its origin. Within the sheath, between the 
artery and vein, and behind both, is the pneumogastric nerve; behind the sheath 
the sympathetic. On the outer side of the vessels, the spinal accessory nerve runs 
for a short distance before it pierces the Sterno-mastoid muscle ; and on the inner 
side of the internal carotid, just below the hyoid bone, may be seen the superior 
laryngeal nerve; and still more inferiorlv, the external laryngeal nerve. The 

* Therefore the carotid artery and jugular vein are not, strictly speaking, contained in this 
triangle, since they are covered by the Sterno-mastoid muscle, that is to say, lie behind the 
anterior border of that muscle, which forms the posterior border of the triangle. But as they 
lie very close to the structures which are really contained in the triangle, and whoee position 
it is essential to remember in operating on this part of the axfcery, ithaa seemed oxpeaientto 
study the relations of all these parts together. 
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tipper part of the larynx and lower part of the pharynx are also found in the front 
part of this space. 

The Submaxillar;/ Triangle corresponds to the part of the neck immediately 
beneath the body of the jaw. It is bounded, above, by the lower border of the body of 
the jaw, and a line drawn from its angle to the mastoid process; below, by the posterior 
belly of the Digastric and stylo-hyoid muscles; in front, by the middle line of 
the neck. The door of this space is formed by the anterior belly of the Digasti'ic, 
the Mylo hyoid, and Hyo-glossus muscles; and it is covered by the integument, 
superficial fascia, Platysma, and deep fascia ; ramifying between which are branches 
of the facial and ascending filaments of the superficial cervical nerve. This space 
contains, in front, the submaxillary gland, imbedded in the substance of which are 
the facial artery and vein, and their glandular branches; beneath this gland, on the 
surface of the Hj.ylo hyoid muscle, are the submental artery, and the mylo-hyoid 
artery and nerve The back part of this space is separated from the front part 
by the stylo-maxillary Hgament; it contains the external carotid artery, ascending 
deeply in the substance of the parotid gland ; this vessel here lies in front of, 
and superficial to, the internal carotid, being crossed by the facial nerve, and gives 
off in its course the posterior auricular, temporal, and internal maxillary branches ; 
more deeply is the internal carotid, the internal jugular vein, and the pneumo- 
gastric nerve, separated from the external carotid by the Stylo-glossus and 
Stylo-pharyngeus muscles, and the glosso-pharyngeal nerve with its pharyngeal 
branch.* 


Posterior Triangular Space. 

The posterior triangular space is bounded, in front by the Sterno-mastoid 
muscle; behind, by the anterior margin of the Trapezius ; its base Corresponds to the 
upper border of the clavicle; its apex, to the occiput. The space is crossed about 
ah inch above the clavicle, by tlio posterior belly of the Omo-hyoid, which divides 
it. unequally intutwo, an upper or occipital, and a lower or subclavian triangle. 

The Occipital, the larger of tho two posterior triangles, is bounded, in front 
by the Sterno-mastoid; behind, by the Trapezius; below, by the Omo-hyoid. Its 
floor is formed from above downwards by the Splenius, Levator anguli scapula;, 
and the middle and posterior Scaleui muscles. It is covered by the integument, 
the Platysma below, the superficial and deep faseiie; and crossed, alcove, by the 
ascending branches of the cervical plexus; the spinal accessory nerve is directed 
obliquely across the space from the Sterno-mastoid, which it pierces, to the under 
surface of the Trapezius ; below, the descending branches of the cervical plexus 
and the transversalis colli artery and vein cross the space. A chain of lymphatic 
glands is also found running along the posterior border of the Sterno-mastoid, 
from the mastoid process to the root of the neck. 

The Subclavian, the smaller of the two posterior triangles, is bounded, Above 
by the posterior belly of the Omo-hyoid; below, by the clavicle; its base, directed 
forwards, lieing formed by the Sterno-mastoid. The size of the subclavian triangle 
varies according to the extent of attachment of the clavicular portion of the 
Sterno-mastoid and Trapezius muscles, and also according to the height at 
which the Omo-hyoid crosses the neck above the clavicle. Its height also 
varies much, according to the position of the arm, being much diminished by 
raising the limb, on account of the ascent of the clavicle, and increased by drawing 
the arm downwards, when that bone is depressed. This space is covered by 
the integument, superficial and deep fascia; and crossed by the descending 
branches of the cervical plexus. Just above the level of the clavicle, the third 

* The seme remark will apply to this triangle as was made about, the inferior carotid* 
triangle. The structures enumerated, as contained in the back part of the space, lie, strictly 
speaking, beneath the muscles which form the posterior boundary of the triangle; but as it 
is very important to hear in mind their close relation to the parotid gland and its boundaries 
(on account of the frequency of surgical operations on this gland), all these parts are spoken 
/of together. ) . 
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portion of the subclavian artery curves outwards and downwards from the outer 
margin of the Scalenus anticus, across the first rib to the axilla. Sometimes 
this vessel rises as high as an inch and a half albove the clavicle, or to any point 
intermediate between this and its usual level. Occasionally, it passes in front of 
the Scalenus anticus, or pierces the fibres of that muscle. The subclavian vein 
lies behind the clavicle, and is usually not seen in this space; but it occasionally 
rises as high up as the artery, and has even been seen to pass with that vessel 
behind the Scalenus anticus. The brachial plexus of nerves lias above the artery 
and in close contact with it. Passing transversely across the clavicular margin 
of the space, are the suprascapular vessels; and traversing its upper angle in the 
same direction, the transverse cervical vessels. The external jugular vein runs 
vertically downwards behind the posterior border of the Sterno-mastoid, to terminate 
in the Subclavian vein ; it receives the transverse cervical and suprascapular veins, 
which occasionally form a plexus in front of tho artery, and a small vein which 
crosses the clavicle from the cephalic. The small nerve, to the subclavius also 
crosses this triangle about its middle. A lymphatic gland is also found in the 
space. Its floor is formed by the first rib with tho first digitation of the Serratqs 
magnus. 


Internal Carotid Artery. 

The internal carotid artery commences at the bifurcation of the common carotid, 
opposite the upper border of the thyroid cartilage, and runs perpendicularly up¬ 
wards, in front of the transverse processes of the three upper cervical vertebras, to 
the carotid foramen in the petrous portion of tho temporal bone. After ascending 
in it for a short distance, it passes forwards and inwards tlrrough the carotid canal, 
and enters the Arull. It then > ascends to the posterior elinoid process, curves 
forwards through the cavernous sinus, and at the anterior elinoid process again turns 
upwards, pierces the dura mater, and divides into its terminal branches. 

This vessel supplies the anterior part of tho brain, the eye, and its appendages. 
Its size,.in the adult, is equal to that of the external carotid. In the child, it is 
larger than that vessel. It is remarkable for the number of curvatures that it 
presents in different parts of its course. Iu its cervical portion it occasionally 
presents one or two flexures near the base of the skull, whilst through tho rest of 
its extent it describes a double curvature which resembles the italic letter s placed 
horizontally. These curvatures most probably diminish the velocity of the 
current of blood, by increasing the extent of surface over which it moves, and 
adding to the amount of impediment produced from friction. In considering the 
course and relations of this vessel, it may be conveniently divided into four portions: 
a cervical, petrous, cavernous, and cerebral. 

Cervical Portion. This portion of the internal carotid is superficial at its com¬ 
mencement, being contained in the superior carotid triangle, and lying on the 
same level as the external carotid, but behind that artery, overlapped by the Sterno- 
mastoid, and covered by the Platysma, deep fascia, and integument: it then 
passes beneath the parotid gland, being crossed by the hypoglossal nerve, the 
Digastric and Stylo-hyoid muscles, and the external carotid and occipital arteries. 
Higher up, it is separated from the external carotid by the Stylo-giossus and 
Stylo pharyngeus muscles, the glosso-pharyngeal nerve, and pharyngeal branch of 
the pneumogastric. It is in relation, behind, with the Rectus capitis anticus major, 
the suf>erior cervical ganglion of the sympathetic, and superior laryngeal nerve; ex¬ 
ternally, with the internal jugular vein, and pneumogastric nerve; internally , with 
the pharynx, tonsil, and ascending pharyngeal artery. 

Petrous Portion. When the internal carotid artery enters the canal in the 
jvetrous portion of the temporal bone, it first ascends a short distance, then curves 
forwards and inwards, and again ascends as it leaves the canal to enter the cavity 
of the skull. In this canal, the artery lies at first anterior to the tympanum, from 
which it is, separated by a thin bony lamella, which is -cribriform in the young 
subject, and often absorbed in old age. It is separated from the bony wall of the 
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carotid canal by a prolongation of dura mater, and is surrounded by filaments of the 
carotid plexus. # 

Cavernous Portion. The internal carotid artery, in this part of its course, at 
first ascends to the posterior clinoid' procsss, then passes forwards by the side of 


216.—The Internal Carotid and Vertebral Arteries. Right Side. 



the body of the sphenoid bone, being situated on the inner wall of the cavernous 
sinus, in relation, externally, with the sixth nerve, and covered by the lining 
membrane of the sinus. The third, fourth, and ophthalmic nerves are placed on the 
outer wall of the sinus, being separated from its cavity by the lining membrane. 

Cerebrai Portion. On the inner side of the anterior clinoid process the internal 
carotid curves upwards, perforates the dura mater bounding the sinus, and is 
oeived into a sheath of the arachnoid. This portion of the artery is on the 
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outer side of the optie nerve; it lies at the inner extremity of the fissure of 
Sylvius, having the third nerve externally. 

Plan of the Relations of the Internal Carotid Artery in *he Neck. 

In Front. 

Skin, superficial anil deop fascia;. 

Parotid gland. 

Stylcwglossus and Stylo-pharyngeus 
muscles. 


Internally^ 

Pharynx. 

Ascending pharyngeal artery. 
Tonsil. 


Peculiarities. The length of the internal carotid varies according to the length of the 
neck, and also according to the point of bifurcation of the common carotid. Its origin 
sometimes takes place from the arch of the aorta; in such rare instances, this vessel lias 
been found to lie placed nearer the middle lino of the neck than the external carotid, as 
fnr upwards as the larynx, when the latter vessel crossed the internal carotid. 'The course 
of the vessel, instead of being straight, may be very tortuous. A few instances are recorded? 
in whicli this vessel was altogether absent: in oue of these the common carotid passed up 
the neck, and gave off the usual branches of the external carotid: the cranial portion of 
the internal carotid being replaced by two branches of the internal maxillary, which 
entered the skull through the foramen rotundum and ovale, and joined to form a single 
vessel. 

Surgical Anatomy. The cervical part of the internal carotid is sometimes wounded by 
a stab or gun-shot wound in the nock, or even occasionally by a stab from within the 
mouth, as when a person receives a thrust from the end of a parasol, or falls down with a 
tobacco-pipe in his mouth. In such cases a ligature should be applied to the common 
carotid. The relation of the internal carotid with the tonsil should be especially remem¬ 
bered, as instances have occurred in which the artery has been wounded during the operation 
of scarifying the tonsil, and fatal hemorrhage has supervened. 

Tlio branches given off from the internal carotid are: 

From the Petrous Portion . Typpanic (internal or deep)? 

1 A rterise Receptaeuli. 

Anterior Meningeal. 

Ophthalmic. 

/ Anterior Cerebral. 

From the Cerebral Portion ] Middle Cerebral. 

Posterior communicating. 

Anterior Choroid. 

The cervical portion of the internal carotid gives off no branches. 

The tympanic is a small branch which enters the cavity of the tympanum, 
through a minute foramen in the carotid canal, and anastomoses with the tympanic 
branch of the internal maxillary, and with the stylo-mastoid artery. 

The arterice receptaeuli are numei'ous small vessels, derived from the internal 
carotid in the cavernous sinus; they supply file pituitary body, the Casserian 
ganglion, and the walls of the cavernous and inferior petrosal sinuses. One of 
these branches, distributed to the dura mater, is called the ant erior mumim/ieal : it 

anastomoses with tlus middle meningeal.-- 

'The Ophthalmic Artery arises from (he internal carotid, jqst as that vessel 
is emerging from the cavernous sinus, on the inner side of the anterior^clinbid 
process, and enters the orbit through the optic f oramen, below and on the outer 
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Glosso-pharyngeal nerve. 


Externally. 

/ 
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Behind . 


Rectus capitis auticus major. 
(Sympathetic. 
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side of the optic nerve. It then passes across the nerve, to the inner wall of the 
orbit, and thence horizontally forwards, beneath the lower border of the Superior 
oblique muscle to the inner angle of the eye, where it divides into two terminal 
branches, the^frontal, and nasal. 

Branches. The branches of this vessel may be divided into an orbital group, 
which are distributed to the orbit and surrounding parts; and an ocular group, 
i which supply the muscles and globe of the eye. 

217.—The Ophthalmic Artery and its Branches, the Roof of the Orbit having been 

removed. 



Orbital Group. 

Lachrymal. 
Supraorbital. 
Posterior ethmoidal. 
Anterior ethmoidal. 
Palpebral. 

Frontal. 

Nasal. 


Ocular Group. 

Muscular. 

Anterior ciliary. 

Short ciliary. 

Long ciliary. 

Arteria centralis retinae. 


The lachrymal is the irst, and one of the largest branches, derived from the 
ophthalmic, arising close to the optic foramen : not unfrequently it is given off 
from the artery before it enters the orbit. It accompanies the lachrymal nerve 
along the upper border of the External rectus muscle, and is distributed to the 
lachrymal glaud. • Its terminal branches, escaping from the gland, are distributed 
to the upper eyelid and conjunctiva, anastomosing with the palpebral arteries. The 
lachrymal artery gives off one or two malar branches; one of which passes 
through a foramen in the malar bone, to reach the temporal fossa, and anastomoses 
with the deep temporal arteries. The other appears on the cheek, and anasto¬ 
moses with the transversi facial. A branch is also sent backwards, through the 
sphenoidal fissure, to the dura mater, which anastomoses with a branch of the 
middle meningeal artery. 
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Peculiarities. The lachrymal artery is sometimes derived from one of the anterior branches 
of the middle meningeal artery. 

The supraorbital artery, the largest branch of the ophthalmic, arises from that 
vessel above the optic nerve. Ascending so as to rise above all thd muscles of 
tho orbit, it passes forwards, with the frontal nerve, lietween the periosteum and 
Levator palpebrse; and passing through the supraorbital foramen, divides into a 
superficial and deep branch, which supply the muscles and integument of the 
forehead and pericranium, anastomosing with the temporal, the angular branch of 
the facial, and the artery of the opposite side. This artery in the orbit supplies 
the Superior rectus and the Levator palpebrm, sends a branch inwards, across the 
pullqy of the Superior oblique muscle, to supply the parts at the inner canthus, 
and, at the supraorbital foramen, frequently transmits a branch to the dipk>c. 

The ethmoidal branches are two in number; posterior and anterior. The 
former, which is the smaller, passes through tfie posterior ethmoidal foramen, 
supplies the posterior ethmoidal cells, and, entering tKe cranium, gives off a 
meningeal branch, which supplies the adjacent dura mater, and nasal branches, 
which descend into the nose through apertures in the cribriform plate, anasto¬ 
mosing with branches of the spheno-palatine. The anterior ethmoidal artery 
accompanies the nasal nerve through the anterior ethmoidal foramen, supplies the 
anterior ethmoidal cells and frontal sinuses, and, entering the cranium, divides 
into a meningeal launch, which supplies the adjacent dura mater, and a nasal 
branch, which descends into the nose, through an aperture in the cribriform plate. 

The palpebral arteries , two in number, superior and inferior, arise from the 
ophthalmic, opposite the pulley of th'e Superior oblique muscle; they encircle the 
eyelids near their free margin, forming a superior and an inferior arch, which lie 
l* 4 ween the orbicularis muscle and tarsal cartilages; the superior palpebral 
inosculating at the outer angle of the orbit with the orbital branch of the 
temporal artery, the inferior palpebral with the orbital branch of the infraorbital 
artery, at the inner side of the lid. From this anastomosis, a branch passes to the 
nasal duct, ramifying in its mucous membrane, as far as the inferior meatus. 

Th e frontal artery, one of the terminal branches of the ophthalmic, passes from 
the orbit at its inner angle, and ascending on the forehead, supplies the muscles, 
integument, and pericranium, anastomosing with the supraorbital artery. 

The nasal artery, the other terminal branch of the ophthalmic, emerges from 
the orbit above the temlo oeuli, and, after giving a branch to the lachrymal sac, 
divides into two, one of which anastomoses with the angular artery, the other 
branch, the dorsalis nasi, runs along the dorsum of the nose, supplies its entire 
surface, and anastomoses with the artery of the opposite side. 

The ciliary arteries are divisible into three groups, the short, long, and anterior. 
The short ciliary arteries, from twelve to fifteen in number, arise from the ophthal¬ 
mic, or some of its branches ; they surround the optic nerve as they pass foi-wards 
to the posterior part of the eyeball, pierce the sclerotic coat around the entiance 
of the nerve, and supply the choroid coat and ciliary processes. The long ciliary 
arteries, two in number, also pierce the posterior part of the sclerotic, and run 
forwards, along each side of the eyeball, between the sclerotic and choroid, to the 
ciliary ligament, where they divide into two branches; theSe form an arterial circle 
around the circumference of the iris, from which numerous radiating branches pass 
forwards, in its substance, to its free margin, where they form a second arterial 

S ide around its pupillary margin. The anterior ciliary arteries are derived from 
le muscular branches; they pierce the sclerotic a short distance from the cornea, 
and terminate in the great arterial circle of the iris. 

The arteria centralis retinae is one of the smallest branches of the ophthalmic 
artery. It arises near the optic foramen, pierceR the optic nerve obliquely, and 
runs forwards, in ^be centre of its substance, to the retina, in which its branches 
are distributed as far forwards as the ciliary processes. In the htim an foetus, a 
small vessel passes forwards, through the vitreous humour, to the posterior surface 
of the capsule of the lens. 
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The muscular branches, two in number, superior apd inferior, supply the muscles 
of the eyeball. The superior, the smaller, often wanting, supplies the Levator 
polpebrae, Superior rectus, and Superior oblique. The inferior, more constant in 

•ii8.- , -The Arteries of the Base of the Brain. The right half of the Cerebellum and 

Pons have been removed. 



N.B.—It will be noticed that in the illustration the two anterior cerebral arteries, have 
been drawn at a considerable distance from each other; this makes the anterior communi- 
cating artery appear very much longer than it really is. ' » 

its existence, passes forwards, between the optic nerve and Inferior rectus, and is 
distributed to the External and Inferior recti, and Inferior oblique. This vessel 
gives off most of the anterior ciliary arteries. 
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The cerebral branches of the internal carotid are: the anterior cerebral, the 

. • * ' 

middle cerebral, the posterior communicating, and the anterior choroid. 

The anterior cerebral arises from the internal carotid, at the inner extremity,jpf 
the fissure of Sylvius. It passes forwards in the great longitudinal fissure between 
the two. anterior lobes of the brain, being connected, soon after itB origin, with the 
vessel of the opposite side by a short anastomosing trunk, about two lines in length, 
the anterior communicating. The two anterior cerebral arteries, lying si dp by side, 
curve round the anterior border of the corpus callosum, and run along its upper 
surface to its posterior part, where they terminate by anastomosing with the 
posterior cerebral arteries. They supply the olfactory and optic nerves, the under 
surface of the anterior lobes, the third ventricle, the anterior perforated space, the 
corpus callosum, and the inferior surface of the hemispheres. 

The anterior communicating artery is a short, branch, about two lines in length, 
but of moderate size, connecting together the two anterior cerebral arteries across 
the longitudinal fissure. Sometimes this vessel is wanting, the two arteries joining 
together to form a single trunk, which afterwards subdivides. Or the vessel may 
be wholly, or partially subdivided into two; frequently, it is longer and smaller 
than usual. 

The middle cerebral artery, the largest branch of the internal carotid, passes 
obliquely outwards along the fissure of Sylvius, within which it divides into three 
branches: an anterior, which supplies the pia mater, investing the surface of the 
anterior lobe ; a posterior, which supplies the middle loim ; and a median branch, 
which supplies the small lobe at (he outer extremity of the Sylvian fissure. Rear 
its origin, this vessel gives off numerous small branches which enter the locus per- 
foratus anticus, to be distributed to the c orpus striat um. 

The posterior communicating artery arises from the back part of the internal 
carotid, runs directly backwards, and anastomoses with the posterior cerebral, a 
branch of the basilar. This artery varies considerably in size, l>eing sometimes 
small, and occasionally so large that the posterior cerebral may be considered as 
arising from the internal carotid rather than from the basilar. It is frequently 
larger on one side than on the other side. 

The anterior choroid, is a small but constant branch which arises from the back 
part of the internal carotid, near the posterior communicating artery. Passing back¬ 
wards and outwards, it enters the de scending horn of the lateral ventric le, beneath 
the edge of the middle lobe of the Tirain. It is distributed to the E ippocampus 
major, corpus firnbriatum, and choroid plexus. 

ARTERIES OF THE UPPER EXTREMITY. 

• 

The artery which supplies the upper extremity, continues as a single tnink from 
its commencement down to the elbow ; but different portions of it have received 
different names, according to the region through which it passes. That part of 
the vessel which extends from its origin to the lower border of the first rib, is 
termed the subclavian; beyond this point to the lower border of the axilla, it is 
termed the axillary; and from the lower margin of the axillary space to the bend 
of the elbow, it is termqd brachial; here, the single trunk terminates by dividing 
into two branches, the radial and ulnar, an arrangement precisely similar to what 
occurs in the lower limb. 

Subclavian Arteries. 

The subclavian artery on the right side arises from the arteria innominate, 
opposite the right sterno-clavicular articulation; on the left side it arises from the 
grch of the aorta. It follows, therefore, that these two vessels must, in Hie first 
part of their course, differ in their length, their direction, and their relation, With 
neighbouring parts. 

. In order to facilitate the description of these vessels, more especially in a stir- • 
gical point of view, each subclavian' artery has been divided into three parts. • 
The first portion, on the right side; ascends obliquely outwards from -the origin of 
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the vessel to the inner border of the Scalenus antieus. On the loft side it ascends 
vertically, to gain the inner border of that muscle. The second part passes out¬ 
wards, behind the Scalenus antieus; and the third part passes from the outer margin 
of that muscle, beneath the clavicle, to the lower border of the first rib,where it 
becomes the axillary artery. The first portions of these two vessels differ so much ip 
their course, and in their relation with neighbouring parts, that they will be described 
separately. The- second and third parts are precisely alike on both sides. 

♦ 

First Part of the Right Subclavian Artery. (Figs. 209, 211.) 

The right subclavian artery arises from the arteria innominate, opposite tlic righ t 
storno-clavicular articulation, passes upwards and outwards across the root of the 
neck, and terminates at the inner margin of the Scalenus antieus muscle. In this 
part of its course it ascends a little above the clavicle, the extent to which it does 
so varying in different cases. It is covered, in front, by the integument, superficial 
fascia, Platysma, deep fastfia, the clavicular origin of the Sterno-mastoid, the Sterno¬ 
hyoid, and Sterno thyroid muscles, and another layer of the deep fascia. It is 
crossed by the internal jugular and vertebral veins, and by the pneumogastric, the 
cardiac branches of the sympathetic, and the phrenic nerve. Beneath, the artery is 
invested by the pleura, and behind, it is separated by a cellular interval from the 
Longus colli, the transverse process of the seventh cervical or first dorsal vertebra, 
and the sympathetic : the recurrent laryngeal nerve winding around the lower and 
back part of the vessel. The subclavian vein lies below the subclavian artery, 
immediately behind the clavicle. 

Plan of Relations ok First Portion of Right Subclavian Artery. 

In Front. 

Clavicular origin of Sterno-mastoid. 

Sterno-liyoid and Sterno-thyroid. 

Internal jugular and vertebral veins. 

Pneumogastric, cardiac and phrenic nerves. 

Beneath. 

Pleura. 

Behind. 

Recurrent laryngeal nerve. 

Sympathetic. 

Longus colli. 

Transverse process of seventh cervical or first dorsal vertebra.* 

First Part of the Left Subclavian Artery. (Fig. 209.) 

The left subclavian artery arises from the end of the transverse portion of the 
arch of the aorta, opposite the third dorsal vertebra, and ascends to the inner 
margin of the first rib, behind the insertion of the Scalenus antieus muscle. This 
vessel is, therefore, longer than the right, situated more deeply in the cavity of the 
chest, and directed almost vertically upwards instead of arching outwards like the 
vessel of the opposite side. 

It is in relation, in front, with the pleura, the left lung, the pneumogastric^ 
phi'enic, and cardiac nerves, which lie parallel with it, the left carotid artery, left 
internal jugular and innominate veins, and is covered by the Stemo-thyroid, Sterno¬ 
hyoid,* and Stemo-mastoid muscles; behind it is in relation with the oesophagus, 
thoracic duct, inferior oervical ganglion of the sympathetic, Longus colli, and verte¬ 
bral column. To ito inner side are the oesophagus, trachea and thoracic duct; to 
its outer, aide, the pleura. 

In five cases recently examined successively the artery was found to lie on the trana- 
■ V«na process of the first dorsal. 


/ Jlip-Iit, 

I Subclavian 

I Artery, 

\ First portion. 
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Plan of Relations of First Portion of Left Subclavian Artery. 


Inner side. 

('Esophagus. 

Trachea. 

Thoracic duct. 


In front-. 

Pleura and left lung. 

Pneumogastrie, cardiac, and phrenic nerves. 

Left carol id artery. 

Left internal jugular and innominate veins. 

Stemo-thyroiii, Sterno-hyoid, and Sterno-mastoid muscles. 



Outer side. 
Pleura. 


• BehiM. 

•* 

Oesophagus and thoracic duct. 

Inferior cervical ganglion of sympathetic. 
Longus colli and vertebral column. 


Second and Third Parts of the Subclavian Artery. (Fig. 211.) 

The Second Portion of the, Subclavian Artery lies behind the Scalenus anticus 
muscle ; it is very short, and forms the highest part of the arch described by that 
vessel. 

B stations. It is covered, in front, by the integument, Platysma, Sterno-mastoid, 
cervical fascia, and by the phrenic nerve, which is separated from the artery by 
the Scalenus anticus muscle. Behind, it is in relation with the Middle Scalenus. 
Above, with the brachial plexus of nerves. Below, with the pleura. The subcla¬ 
vian vein lies below and in front of the artery, separated from it by the Scalenus 
anticus. * 


Plan of Relations of Second Portion of Subclavian Artery. 

In front. 

• Scalenus anticus. 

Phrenic nerve. 

Subclavian vein. 

Below. » 
Pleura. 


The Third Portion of the Subclavian Artery passes downwards and outward# 
from the outer margin of the Scalenus anticus to the lower border of the first 
rib, where it becomes the axillary artery. This portion of the vessel is the most 
superficial, and is contained in a triangular space, the base of which is formed in 
front by the Sterno-mastoid, and the two sides by the Omo-hyoid above and the 
clavicle below. 

Relations. It is covered, in front, by the integument, the superficial fascia, the 
Platysma, deep fascia; and by the clavicle, the Subclavius muscle, and the supra¬ 
scapular artery and vein; the clavicular descending branches of the 'cervical 
plexus and the nerve to the subclavius pass vertically downwards in front of the 
artery. The external jugular vein crosses it at its inner side, and receives the 
suprascapular and transverse cervical veins, which occasionally form a plexus in 
front of it. The subclavian vein is below the artery, lying close, behind the clavicle. 
Behind, it lies on the Middle Scalenus muscle. Above it, and to its outer side, is 


Above. 

Brachial plexus. 


\ 

Subclavian \ 
Artery. • I 
Second portion, j 


Behind. > 

Pleura and Middle Scalenus. 
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the brachial plexus, mid Omo-hyoid muscle. Below, it rests on the outer surface of 
the first rib. 

Plan of Relations of Third Portion of Subclavian Artery. 

In front. 

CeTvical fascia. 

External jugular, suprascapular, and transverse cervical veins. 

Descending branches of cervical plexus. Nerve to Subclavius muscle. 
SubclaviiiH muscle, suprascapular artery, and clavicle. 


Above. 

Brachial plexus. 
Omo-hyoid. 


Scalenus medius. 

Peculiarities. The Subclavian arteries vary in their origin, their course, and the height to 
which they rise in the neck. 

The origin of the right subclavian from the innominate takes place, in some cases, above 
the sternu-clavicular articulation ; and occasionally, but less frequently, in the cavity of the 
thorax, below that joint. Or the artery may arise as a separate truhk from the arch of the 
aorta. In such cases it may bo either the first, second, third, or even the last branch derived 
from that vessel; in the majority of cases, it is the first or last, rarely the second or third. 
When it is the first branch, it occupies the ordinary position of the innominate artery ; when 
the second or third, it gains its usual position by passing behind the right carotid ; and when 
the last branch, it arises from the left extremity of the arch, at its upper or back part, and 
passes obliquely towards the right side, usually behind the oesophagus and right carotid, 
sometimes between the (esophagus and trachea, to the upper border of the first rib, whence it 
follows its ordinary course. In very rare instances, this vessel arises from the thoracic aorta, 
ns low down as the fourth dorsal vertebra. Occasionally, it perforates the anterior Scalenus ; 
more rarely it passes in front of that muscle: sometimes the subclavian vein passes with the 
artery behind the Scalenus. The artery sometimes ascends as high as au inch and a half 
above the clavicle, or any intermediate point, between this and the upper border of the hone, 
the right subclavian usually ascending higher than the left. 

The left subclavian is occasionally joined at its origin witll the left carotid. 

Surgical Anatomy. The relations of the subclavian arteries of the two sides having been 
examined, the student should direct his attention to consider the best position in which 
compression of the vessel may bo effected, or in what situation a ligature may he best applied 
in cases of aneurism or wound. 

Compression of the subclavian artery is required in cases of operations about the shoulder, 
in the axilla' or at the upper part of tbe.arm ; and the studeutwill observe that there is only 
one situation in which it can be effectually applied, viz., where the artery passes across the 
outer surface of the first rib. In order to compress the ^ssel in this situation, the shoulder 
should he depressed, and the surgeon grasping the side of the neck, may press with his 
thumb in the hollow behind the clavicle downwards against the rib ; if from any cause tlio 
shoulder cannot he sufficiently depressed, pressure may he made from before backwards, so 
as to compress the artery against the middle Scalenus, and transverse process of the seventh 
cervical vertebra. In appropriate cases, a preliminary incision may be made .through the 
cervical fascia, and the fingor may be pressed down directly upon the artery. 

ligature of the subclavian artery may be required in cases of wounds, or of aneurism' in 
the axilla ; and the third part of the artery is that which is most favourable for an operation, 
on account of its being comparatively superficial, and most remote from the origin of the 
large brunches. In those cases where the clavicle is not displaced, this operation may be 
performed with comparative facility; hut where the clavicle is pushed up by a large aneu- 
risjnal tumour in the axilla, fhe artery is placed at a great depth from the surface, which 
materially increases the difficulty of the operation. Under these circumstances, it becomes a 
matter of importance to consider the height to which this vessel reaches above the bone. In 
ordinary cases, its arch is about half an inch above the clavicle, occasionally as high as an 
inch and a half, aud sometimes so low as to be on a level with its upper border. If the 
clavicle is displaced, these variations will necessarily make the operation more or less difficult, 
according as the vessel is more or less accessible. 

The chief points in the operation of tying the third portion of the subclavian artery are 
as fhllows: the patient being placed on a table in the horizontal position, and the shoulder 
depressed as much as possible, the integument should be drawn downwards upon the cla¬ 
vicle, and an incision made through it upon that bone from the anterior border of the 
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Trapezius to the posterior border of the Sterno-mastoid, to which may be added a short 
vertical iiicision meeting the preceding in its centre; the Platysma and cervical fascia 
should be divided upon a director, and if the interval between the Trapezius and Sterno- 
mastoid muscles be insufflfeient for the performance of the operation, a portion of one or both 
may be divided. The external jugular vein will now be seen towards the inner side of the 
wound: this and the suprascapular and transverse cervical veins which terminate in it should 
l>e held aside, and if divided, both ends should be tied: the suprascapular artery should be 
avoided, and the Omo-hyoid muscle must now be looked for, and held aside if necessary. 
In the space beneath this muscle, careful search must, be made for the vessel; the deep 
fascia having been divided with the finger-nail or silver scalpel, the outer margin of the Scale¬ 
nus muscle must be felt for, and the finger being guided by it to the first rib, the pulsation 
of the subclavian artery will be felt as it passes over the rib. The aneurism needle may 
then be passed around the vessel from before backwards, by which means the vein will lie 
avoided, care being taken not to include a branch of the brachial plexus instead of the artery' 
in the ligature. If the clavicle as so raised by the tumour that the application of tlie ligature 
cannot bo effected in this situation, the artery may be tied above the first rib, or even 
behind the Scalenus muscle; the dififculties ot the operation in such a esse will be mate¬ 
rially' increased, on account of the greater depth of the artery, pud the alteration in position 
of the surrounding parts. 

The second part of the subclavian artery, from being that portion which rises highest in the 
neck, has been considered favourable for the application of the ligature, when it is difficult to 
tie the artery in the third part of its course. There are, however, many objections to the 
operation in this situation. It is necessary to divide the Scalenus anticus muscle, upon which 
lies the phrenic nerve, and at the inner side of which is situated the internal jugular vein ; 
and a wound of either of these structures might lead to the most dangerous consequences. 
Again, the artery is in contact, below, with tlie pleura, which must also be avoided ; and, 
lastly, the proximity of'so many' of its larger branches arising internal to this point, must be 
a still further objection to the operation. If, however, it has been determined to perform tlie 
operation in this situation, it should be remembered that it occasionally happens, that the 
artery passes in front of the Scalenus anticus, or through the fibres of that muscle; and that 
the vein sometimes passes with the artery behind the Scalenus anticus. 

In those cases of aneurism of the axillary or subclavian artery which encroach upon the 
outer portion of the Scalenus muscle to such an extent that a ligature cannot lie applied in 
that situation, it may be deemed advisable, as a last resource, to tie the first portion of the 
subclavian artery. On the left side, this operation is almost impracticable; the great depth 
of the artery from the surface, its intimate relation with the pleura, and its close proximity 
to the thoracic duct and to so many important veins and nerves, present a series of difficulties 
which it is next to impossible to overcome. * On the right side, the operation is practicable, 
and has been performed, though not with success. The main objection to the operation 
in this situation is the smallness of the interval which usually exists between the commence¬ 
ment of the vessel and the origin of the nearest branch. This operation may be performed in 
the following manner:—The patient being placed on the table in tlie horizontal position, 
with the nock extended, an incision should be made parallel with the posterior border of 
the inner part of the clavicle, and a second along the.inner border of the Sterno-mastoid, 
meeting the former at an angle. The sternal attachment of the Sterno-mastoid may now be 
divided on a director, and turned outwards; a few small arteries and veins, and.occasionally 
the anterior jugular, must be avoided, and the Stferno-hyoid and Sterno-thyroid muscles 
divided in the same manner as the preceding muscle. After tearing through the deep 
fascia with the finger-nail, the internal jugular vein will be seen crossing, the subclavian 
artery; this should he pressed aside, and the artery secured by passing the needle from 
below upwards, by which the pleura is more effectually avoided. The exact position of 
tlie vagus nerve, the recurrent laryngeal, the phrenic and sympathetic nerves should be 
remem Wed, and the ligature should be applied near the origin of the vertebral, in order 
to afford as much room as possible for the formation of a coagulum between the ligature and 
the origin of the vessel. It should be remembered, that the right subclavian artery is occa¬ 
sionally deeply placed in the first part of its course, when it arises from the left side of the 
aortic arch, and passes in such cases behind the oesophagus, or between it and the trachea. 

Collateral Circulation. After ligature of the third part of the subclavian artery, the 
collateral circulation is mainly established by three sets of vessels, thus described in a dis¬ 
section :— * 

‘ 1. A posterior set, consisting of the suprascapular and posterior scapular branches of the 
subclavian, which anastomosed with the infrascapular from the axillary. 

‘ 2. An internal set produced by the connection of the internal mammary on the one hand, 
with the short and long thoracic arteries, and the infrascapnlar on the other. 

‘ 3. A middle or axillary set, which consisted of a number of small vessels derived from 
branches of the subclavian, above; and passing through the axilla, to terminate either in the 
main trunk, or some of the branches of the axillary below. This last set presented most 

* The operation was, however, performed in New York, by Dr. J. K. Rodgers, mid the 
case is related in A System of Suryery, edited by T. Holmes, 2nd e'd. vol. Hi." pp. 620, &c. 
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conspicuously the peculiar character of newly-formed, or, rather, dilated arteries, being ex¬ 
cessively tortuous, and forpring a complete plexus. 

‘ The chief agent in the restoration of the axillary artery below the tumour, was the 
infrascapular artery, which communicated most freely with the Internal mammary, supra¬ 
scapular, and posterior scapular branches of the subclavian, from all of which it received so 
great an influx of blood as to dilate it to three times its natural size.’ * 

Branches of the Subclavian Artery. 

These are four in number. Three 
arising from the first portion of the vessel, 
the vertebral7the internal mammary, and 
the thyroid axis; and one from the second 
portion^ tEe superior intercostal. The 
vertebral arises from the upper and back 
part of the first portion o£ the artery; the 
thyroid axis from the front, and the in¬ 
ternal mammary from the under part of 
this vessel. The superior intercostal is 
given off from the upper and back part 
of the second portion of the artery. On 
the left side, the second portion, usually 
gives off no branch, the superior inter¬ 
costal arising from the first portion of the 
vessel. On both sides of the body, the 
first three branches arise close together at the inner margin of the Scalenus anticus; 
in the majority of cases, a free interval of half an inch to an inch existing between 
the commencement of the artery and the origin of the nearest branch; in a smaller 
number of cases, an interval of more than an inch exists, never exceeding an inch 
and three-quarters. In a very few instances, the interval had been found to be less 
than half an inch. 

The Vertebral Artery (fig. 216) is generally the first and largest branch of 
the subclavian ; it arises from the upper and back part of the first portion of the 
vessel, and, passing upwards, enters the foramen in the transverse process of the 
sixth cervical vertebra,f and ascends through the foramina in the transverse pro- 
ceases of all the vertebrae above this. Above the upper border of the axis, it in¬ 
clines outwards and upwards to the foramen in the transverse process of the 
atlas, through which it passes; it then winds badkwards behind its articular pro¬ 
cess, runs in a deep groove on the upper surface of the posterior arch of this bone, 
and, piercing the posterior occipito-atloid ligament and dura mater, enters the skull 
through the foramen magnum. It then passes in front of the medulla oblongata, 
and unites with the vessel of the opposite side at the lower border of the pons 
Varolii, to form the basilar artery. 

! At its origin, it is situated behind the internal jugular vein, and inferior thyroid 
irtery ; and, near the spine, lies between the Longus colli and Scalenus anticus 
muscles, having the thoracic duct in front of it on the left side. Within the foramina 
formed by the transverse processes of the vertebrae, it is accompanied by a plexus 
of nerves from the sympathetic, and lies between the vertebral vein, which is in 
front, and the cervical nerves, which issue from the intervertebral foramina behind 
it. Whilst winding round„the articular process of the atlas, it is contained in a tri- 
1 angular space ( suhoccipital trianclel- formed by the Rectus posticus 'major, the 
Superior and the Inferior" oblique muscles ; and at this point is covered by the 
Complexus muscle. Within the skull, as it winds round the medulla oblongata, 

• Guy's Hospital Reports, vol. i. 1836. Case of axillary aneurism, in which Mr. Aston 
Kay had tied the subclavian artery on the outer edge of the Scalenus muscle, twelve years 
previously., t ? 

t The vertebral artery sometimes enters the foramen in the transverse process of the fifth 
vertebra. Dr., Smyth, who tied this artery in the living subject, found it, in one of his 
dissections, passing into the foramen in the seventh vertebra. 


219.—Plan of the Branches of the Right 
Subclavian Artery. 
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it is placed between the hypoglossal nerve and the anterior root of the suboccipital 
nerve. 

f 

Branches. These may be divided into two sets, those given off in the neck, and 
those within the cranium. 

Cervical Branches. Cranial Branches. 

Lateral spinal. Posterior meningeal. 

Muscular, , Anterior spinal. 

Posterior spinal. 

Posterior inferior cerebellar. 

The lateral spinal branches enter the spinal canal through the intervertebral 
foramina, each dividing into two branches. Of these one pusses along the roots 
of the nerves to supply the spinal cord and its membranes, anastomosing with the 
other spinal arteries; the other is distributed to the posterior surface of the bodies 
of the vertebrae. •• 

Muscular branches are given off to the deep muscles of the neck, where the 
vertebral artery curves round the articular process of the atlas. They anastomose 
with the occipital and deep cervical arteries. 

The posterior meningeal are pne or two small branches given off from the 
vertebral opposite the foramen magnum. They ramify between the bone and dura 
mater in the cerebellar fossae, and supply the falx cerebelli. 

The anterior spinal is a small branch, larger than the posterior spinal, which 
arises near the termination of the vertebral, and unites with its fellow of the 
opposite side in front of tlio medulla oblongata. The single trunk, thus formed, 
descends a short distance on the front of the spinal cord, and joins with a succession 
' of small branches which enter the spinal canal through some of the intervertebral 
foramina; these branches are derived from the vertebral and ascending cervical in 
the neck; from the intercostal, in the dorsal region; and from the lumbar, ilio¬ 
lumbar, and lateral sacral arteries in the lower part of the spine. They unite, 
by means of ascending and descending branches, to form a single anterior median 
artery,.which extends as far as the lower part of the spinal chord. This vessel is 
placed beneath the pia mater along the anterior median fissure; it supplies that 
membrane, and the substance of the cord, and sends oft* branches at its lower part to 
be distributed to the cauda equina. 

The posterior spinal arises from the vertebral, at the side of the medulla 
oblongata; passing backwards to the posterior aspect of the spinal cord, it descends 
on either side, lying behind the' posterior roots of the spinal nerves; and is re¬ 
inforced by a succession of small branches, whiah enter the spinal canal through 
the intervertebral foramina, and ( by which it is continued to the lower part of the 
cord, and to the cauda equina. Branches from these vessels form a free anasto¬ 
mosis round the posterior roots of the spinal nerves, and communicate, by means 
of very tortuous transverse branches, with the vessel of the opposite side. At its 
commencement, it gives off an ascending branch, which terminates on the side of 
the fourth ventricle. 

The posterior inferior cerebellar artery (fig. 218), he largest branch of the verte¬ 
bral, winds backwards round the upper part of the medulla oblongata, passing between 
the origin of the spinal accessory and pneumogastric nerves, over the restiform body 
to the under surface of the cerebellum, where it divides into two branches : internal 

one, which is continued backwards to the notch between the two hemispheres of 
the cerebellum ; and an external one, which supplies the under surface of the cere¬ 
bellum, as far as its outer border, where it anastomoses with the superior cerebellar. 
Branches from this artery supply the choroid plexus of the fourth ventricle. 

The Basilar artery, so named from its position at the base of th# skull, is a 
single trunk formed by the junction of flie two vertebral arteries; it extends from 
the posterior to the anterior border of the pons Varolii, where it divides into two 
terminal branches, the posterior cerebral arteries. Its branches are, On each side, 
the following: 
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Transverse. Superior cerebellar. 

Anterior inferior cerebellar. Posterior cerebral. 

The transverse, branches supply the pons Varolii and adjacent parts of the brain ; 
one (internal auditory) accompanies the auditory nerve into the internal auditory 
meatus ; and another, of larger size, passes along the crus cerebelli, to Ire distributed 
to the anterior border of tne under surface of the cerebellum. It is called the 
anterior inferior cerebellar artery. 

The superior cerebellar arteries arise hear the termination of the basilar. They 
wind round the crus cerebri, close to the fourth nerve, and arriving at the upper 
surface of the cerebellum, divide into branches which ramify in the pia mater and 
anastomose! with the inferior cerebellar. Several branches are given to the pineal 
gland, and also to the velum interposition. 

The posterior cerebral arteries , the two terminal branches of the basilar, are 
larger than the preceding, from which they are separated near their origin by the 
third nerves. Winding Yound the crus cerebri,'they pass to the under surface of 
the posterior lobes of tho cerebrum, which they supply, anastomosing with the 
anterior and middle cerebral arteries. Near their origin, they receive the posterior 
communicating arteries from the internal carotid, and give off numerous branches, 
which enter the posterior perforated space : they also give off a branch, the posterior 
choroid, which supplies the velum interpositum and choroid plexus, entering the 
interior of the brain beneath the posterior border of the corpus callosum. "* 

Circle of Willis. The remarkable anastomosis which exists between the branches 
of the internal carotid and Vertebral arteries at the base of the brain, constitutes the 
circle of Willis. It is formed, in front, by the anterior cerebral and anterior com¬ 
municating arteries ; on each side, by the trunk of the internal carotid, and the 
posterior communicating; behind by the posterior cerebral, and point of the basilar. 
It is by this anastomosis that the cerebral circulation is equalised, and provision 
made for effectually caiTying it on if one or more of the branches are obliterated. 
The parte of the brain included within this arterial circle are, the lamina cinerea, 
the commissure of the optic nerves, the infundibulum, the tuber cinereum, the 
corpora albicantia, and the posterior perforated space. 

The Thyroid Axis (fig. -211) is a short thick trunk, which arises from the fore 
part of the first portion of the subclavian artery, close to the inner border of the 
Scalenus anticus muscle, and divides, almost immediately after its origin, into 
three branches, the inferior thyroid, suprascapular, and transversalis colli. 

The Inferior Thyroid Artery passes upwards, in a serpentine course, behind 
the sheatlj of the common carotid vessel and sympathetic nerve (the middle cervical 
ganglion resting upon it), and is distributed to the under surface of the thyroid 
gland, anastomosing with the superior thyroid, and with the corresponding artery 
of the opposite side. Its branches are the 

Laryngeal. (Esophageal. 

Tracheal. Ascending cervical. 

The laryngeal branch (inferior laryngeal) ascends upon the trachea to the back 
part of the larynx, and supplies the muscles and mucous membrane of this part.. 

The tracheal branches are distributed upon the trachea, anastomosing below with 
the bronchial arteries. 

The oesophageal branches are distributed to the oesophagus. 

The ascending cervical, is a small branch which arises from the inferior thyroid, 
just where that vessel is passing behind the common carotid artery, and runs up the 
neck in the interval between the Scalenus anticus and Rectus anticus major. 
It gives branches to the muscles of the neck, which communicate with those sent 
out from tie vertebral, and sends one or two through the intervertebral foramina, 
along the cervical nerves, to supply the bodies of the vertebrae, the spinal cord, and 
its membranes. It anastomoses with the ascending pharyngeal artery. 

The Supr asoapular Artery. smaller than the transversalis colli, passes ob¬ 
liquely from within outwards, across the root of the neck. It at first lies on 
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*tlie lower part of the Scalenus anticus, being covered by the Sterno-mastoid; it 
then crosses the subclavian artery, and runs outwards behind and parallel with 
the clavicle and Subclavius muscle, and beneath the posterior belly of the Omo¬ 
hyoid, to the superior border of the scapula, where it passes over the traniverse 
ligament of the scapula, to the supraspinous fossa. In this situation it lies close 
to the bone, and ramifies between it and the Supras*natus muscle, to which it is 
mainly distributed, giving off a communicating branch, which crosses the neck of 
the scapula, to reach the infraspinous fossa, where it anastomoses with the do vs»l 
branc h of the anbsc apular artery. Besides distributing branches to the Sterno- 
mastoid, and neighbouring muscles, it gives off a s upra -acroinial branch, which, 
piercing the Trapezius muscle, supplies the cutaneous surface of the acromion, 
anast omosi ng with the agromi al thoracic and posterior ci rcu mflex arteries. As the j 
artery passes over the transverse ligament of the scapula, a branch descends into j 
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the subscapular fossa, ramifies beneath that muscle, and anastomoses with the 
posterior and subscapular arteries. It also supplies the shoulder-joint. 

The Transversalis Colei passes transversely outwards, across the upper part 
of the subclavian triangle, to the anterior margin of the Trapezius muscle, beneath 
which it divides into frwo branches, the superficial cervical, and the posterior 
sca pula r. In its passage across the neck, it crosses in front of the Scaleni muscles 
and the brachial plexus, between the divisions of which it sometimes passes, and is 
covered by the Platysma, Storno-mastoid, Omo-hyoid, and Trapezius muscles. 

The superfici al cervionl ascends beneath the anterior margin of the Trapezius, 
distributing branches to it, and to the neighbouring muscles and glands in the 
neck, and anastomoses with the superficial branch of the arteria princep3 cervicis. 

The poste rior scapu lar, the continuation of the transversalis colli, passes beneath 
the Levator anguli scapulae to the posterior angle of the scapula, and descends 
along the posterior bender of that bone as far as the inferior angle, where it 
an astomos es with the siibscapular branch of the axillary. In its course it is 
covered by the Rhomboid muscles, supplying these, the Latissimus dorsi and 
Trapezius, and anastomosing with the supra scapular and subscapular Arteries, and 
with the posterior branches of some of the intercostal arteries. 

> Peculiarities. The superficial cervical frequently arises as a separate branch from the 
thyroid axis; and the posterior scapular, from the third, more rarely from the second, part of 
the subclavian. ' * 
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T he Internal Mammahy a rises from the under surface of the first portion of* 
the subclavian artery, opposite the thyroid axis. It descends behind the clavicle 
to the inner surface of the anterior wall of the chest, resting against the costal 
cartilages a short distance from the margin of the sternum; and, at the interval 
between the sixth and seventh cartilages, divides into two branches, thgjmusculo- 
phronic, and supeijor epigastric. 

At its origin, it is covered by the internal jugular and subclavian veins, and 
crossed by the phrenic nerve. In the upper part of the thorax, it lies upon the 
costal cartilages, and internal Intercostal muscles in front, and is covered by the 
pleura behind. At the lower part of the thorax, the Triangularis stemi separates 
the artery from the pleura. It is accompanied by two veins, which join at the 
upper part of the thorax into a single trunk. 

The branches of the internal mammary are— 

Comes nervi phrenici (superior phrenic). Anterior Intercostal. 

Mediastinal. . Perforating. 

Pericardiac. Musculo-phrenic. 

Sternal. Superior epigastric. 

The comes nervi phrenici (superior phrenic), is a long slender branch, which 
accompanies the phrenic nerve, between the pleura aud pericardium, to the 
Diaphragm, to which it is distributed; anastomosing with the other phrenic 
arteries from the internal mammary, and abdominal a or to. 

The mediastinaljbranchett are small vessels, which are distributed to the areolar 
tissue in tho anterior mediastinum, and the remains of the thymus gland. 

Tho perioardiac branches supply the upper part of tho pericardium, the lower 
part receiving branches from tho musculo-phrenic artery. Some sternal branches 
are distributed to the Triangularis sterni, and both surfaces of the sternum. 

The anterior intercostal arteries supply the five or six upper intercostal spaces. 
The branch corresponding to each spaee passes outwards, and soon divides into 
two, which run along the opposite landers of the ribs, and inosculate with the 
intercostal arteries from the aorta. They are at first situated between the pleura 
and the internal Intercostal mnscles, and then between the two layers of thoso 
muscles. They supply the Intercostal and Pectoral muscles, and the mammary gland. 

The perforating arteries correspond to the five or six upper intercostal spaces. 
They arise from the internal mammary, pass forwards through the intercostal 
spaces, and, curving outwards, supply the Pectoralis major, and the integument. 
Those which correspond to the first three spaces, are distributed to the mammary 
gland. In females, during lactation, these branches are of large size. 

The musculo-phrenic artery is directed obliquely downwards and outwaids, 
behind the cartilages of the false ribs, perforating the Diaphragm at the eighth or 
ninth rib, and terminating, considerably reduced in size, opposite the last inter¬ 
costal space. It gives off anterior intercostal arteries to each of the intercostal 
spaces across which it passes; these diminish in size ns the spaces decrease in 
length, and are distributed in a manner precisely similar to the anterior intercostals 
from the internal mammary. The musculo-phrenic also gives branches to the lower 
part of the pericardium, and others which run backwards to the Diaphragm, and 
downwards to the abdominal muscles. 

The superior epigastric continues in the original direction of the internal 
mammary, descends behind the Rectus musfele, and, perforating its sheath, divides 
into branches which supply the Rectus, anastomosing with the epigastric artery 
from the external iliac. Some vessels perforate the sheath of the Rectus, and 
supply the muscles of the abdomen and the integument, and a small branch which 
jAsses inwhrds upon the side of the ensiform appendix, anastomoses in front of 
. that cartilage with the.artery of the opposite side. 

Th fejihjPWRTnB iTf reneeaiAL (fig. 216) arises from the upper and back part of 
tlm^bdavi#^bajrtery, behind the anterior scalenus on the right side, and to the 
ihS*r side of the muscle on the left side. Passing backwards, it gives off jhe deep , 
cervical branch, and then descends behind the pleura in front of the necks of the 
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.first two ribs, and inoscul ate^with the first aortic intercos tal. In the first inter¬ 
costal space, it gives'ott a brsUJcli which is distributed in a manner similar to the 
distribution of the aortic intercostals. The branch for the second intercostal space 
usually joins with one from the first aortic intercostal. Each intercostal gives off 
a branch to the posterior spinal muscles, and a small one, which pisses through 
the corresponding intervertebrajLfornmen to the spinal cord and it/ membranes. 

T he deen cervical frrff"'’* fp f " 7< in most cases, from the 

superior intercostal, and is analogous to the posterior branch of an aortic inter¬ 
costal artery. Passing backwards, between the transverse, process of the seventh 
cervical vertebra and the first rib, it runs up the back part of the neck, between the 
Coinploxus and Semispinalis colli muscles, as high as the axis, supplying these and 
adjacent muscles, and anastomosing with the deep branch of the arteria princeps 
cervicis of the occipital, and with branches which pass outwards from the vertebral. 

SuRGicAii Anatomy of the Axii/tX 

The Axilla is a pyramidal space, situated between the upper and lateral part of 
the chest, and the inner side *>f the arm. 

Boundaries. Its apex, which is directed upwards towards the root of ythe neck, 
corresponds to the interval between the two scaleni muscles on the first rib. The 
base, d irected downwards, is formed by the integument, and a thick layer of fascia, 
extending between the lower border of the Pectoralis major in front, and the lower 
border of the Latissimus dorsi behind; it is broad inturnally, at the chest, but 
narrow and pointed externally, at the arm. The anterior boundary is formed by 
the Pectoralis major and minor muscles, the former covering the whole of the 
anterior wall of the axilla, the latter covering only its central part. The posterior 
boundary, which extends somewhat lower than the anterior, is formed by the Sub- 
seapularis above, the Teres major and Latissimus dorsi below. On the inner side, 
are the first four ribs with their corresponding Intercostal muscles, and part of the 
Serratus magnus. On the outer side, where the anterior and posterior boundaries 
converge, the space is narrow, and bounded by the humerus, the Goraco-brachialis 
and Biceps muscles. : 

(lonlmdA- This space contains the axillary vessels, and brachial plexus of nerves, 
with their branches, some branches of the intercostal nerves, and a. large number of 
lymphatic glands, all connected together by a quantity of fat and loose areolar tissue. 

Their Position The axillary artery and vein, with the brachial plexus of nerves, 
extend obliquely along the outer boundary of the axillary space, from its apex to 
its base, and are placed much nearer the anterior # than the posterior wall, the v ein 
lying toJJbue,.inner._or -thoracic .side of the artery, and partially concealing it. At 
the fore part of the axillary space, in contact with the Pectoral muscles, are the 
thoracic branches of the axillary artery, and along the anterior margin of the 
axilla the long thoracic artery extends to the side of the chest. At the back part, 
in contact with the lower margin of the Hubscapularis muscle, are the subscapular 
vessels and nerves : winding around the lower border of this muscle, is the dor¬ 
salis scapulae artery and veins; and towards the outer extremity of the muscle, 
the posterior circumflex vessels and the circumflex nerve are seen curving hack- 
wards to the shoulder. 

Along the inner or thoracic side »o vessel of any importance exists, the upper 
parttif' the space being crossed merely by a few small branphes from the superior 
thoracic artery. There are some important nerves, however, in this situation, 
viz., the posteri or thoracic, or external respiratory nerve, cjeBcending on the surface 
of the Serr^tus ma gnus, to which it is distributed; and perforating the upper and 
anterior part of this wall, the intercosto-humeral nerve or nerves, passing across 
the axilla to the inner side of the arm. 

The cavity of the axilla is filled by a quantity of loose areolar tissue, a large 
nujnber of small arteries and veins, all of which are, however, 
size, and numerous lymphatic glands ; these are from ten to twelve 1 in number, and 
situated chiefly on the thoracic side, and lower and back part of this space. 

B B 
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The student should attentively consider the relation of the vessels and nerves 
in the several parts of the axilla; for it not unfrequently happens that the surgeon- 
is called upon to extirpate diseased glands, or to remove a tumour from this 
situation. In performing such an operation, it will be necessary to proceed with 
much caution in the direction of the outer wall and apex of the space, as here the 
axillary vessels will be in danger of being wounded. Towards the posterior wall, 
it will be necessary to avoid the subscapular, dorsalis scapulae, and posterior 
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circumflex vessels, and, along the anterior wall, the thoracic branches. It is only 
along the inner or thoracic wall, and in the centre of the axillary cavity, that 
there are no vessels of any importance; a fortunate circumstance, for it is in this 
situation more especially that tumours requiring removal are usually situated. 


The Axillary Artery. 

* 

i The axillary artery, the continuation of the subclavian, co mmenc es at the 
[lower border of the first rib, and terminates at the lower border of the tendons of 
j the Latissimus dorsi and Teres major muscles, where it takes the name of brachial. 
Its direction varies with the position of the limb : when the arm lies by the side 
of the ehest, the vessel forms a gentle curve, the convexity being upwards and 
outwards j when it is directed at right angles with the trunk,, the vessel is nearly 
straight; and when it is elevated still higher, the artery describes a curve, the 
concavity of which is directed upwards. At its commencement the artery is very 
deeply situated, but near its termination is superficial j being covered only by the 
skin and fascia. The description of the relations of this vessel is facilitated by 
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its division into three portions: the first portion being that above the Pectoralis 
minor; the second portion, behind ; and the third below, that muscle. 

The first portion of the axillary ai’tery is in relation, in front, with the cla¬ 
vicular portion of the Pectoralis major, the costo-coracoid membrane, the Sub- 
clavius, and the cephalic vein ; behind, with the first intercostal space, the corre¬ 
sponding Intercostal muscle, the first serration of the Serratus magnus, and the 
posterior thoracic nerve; on its outer side, with the brachial plexus, from which it 
is separated by a little cellular interval; on its inner, or thoracic side, with the 
axillary vein. 


Relations of the First Portion of the Axillary Artery. 


Older side. 
Brachial plexus. 


In front,, 

Pectoral is major. 

('osto-coracoid membrane. 
Subclavius. 

Cephalic vein. 



Inner side. 
Axillary vein. 


First Intercostal space, and intercostal muscle. 
First serration of Serratus magnus. 

Posterior thoracic nerve. 


% The second portion of the axillary artery lies behind the Pectoralis minor. It 
is covered, in front, by the Pectoralis major and minor muscles • behind, it is sepa¬ 
rated from the Subscapulnris by a. cellular interval; on the inner side, is the axillary 
vein. The brachial plexus of nerves surrounds the arteiy, and separates it from 
direct contact with the vein and adjacent muscles. * 


Relations of the Second Portion of the Axillary Artery. 

In front. 

Pectoralis major and minor. 

Inner side. 

Axillary vein. 

Inner cord of plexus. 

Behind,. 

Subscapularis. 

Posterior cord of plexus. 

*"The third portion of the axillary artery lies below the Pectoralis minor. It is 
in relation, in front, with the lower part of the Pectoralis major above, being 
covered only by the integument ftnd fascia below ; behind., with the lower part of 
the Subsc&pularis, and the tendons of the Latissimus dorsi and Teres major; on 
its outer side, with the Coraco-brachialis; on its inner, or thoracic Bide, with the 
axillary vein. The nerves of the brachial plexus hear the following relation to the 
artery in this part of its course: on the outer side is the median nerve, and the 
musculo-cutaneous for a short distance; on the inner side, the ulnar,'the interned, 
and lesser internal cutaneous nerves; and behind, the musculo-spiral, and circmn- 
flex, the latter extending only to the lower border of the Subscapularis iguscle. 

B B 2 ■ .... 


Outer side. 

Outer cord of plexus. 


\ 

Axillary \ 

A rtrry. 

Seeoml*portion. / 
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Relations of the Third Portion of the Axillary Artery. 


Outer side. 

In front. 

Integument and fascia. 
Pectoralis major. 

Inner side. 

Ooraco-brachialis. 

/ Axillary \ 

I Artery. 

V3; 

Ulnar nerve. 

Median nerve. 

Internal cutaneous nerves. 

Musculo-cutaneous nerve. 

Axillary vein. 


Behind. 

' 


Subscapularis. 

Tendons of Latissimus dorsi and Teres major. 
Muqculo-spirftl, and circumflex nerves. 


Peculiarities. The axillary artery, in about one cas8 out of every ten, gives off a large 
branch, which forms either one of the arteries of the forearm, or a large muscular trunk. 
In the first set of cases, this artery is most frequently the radial (i in 33), sometimes the 
ulnar (1 in 72), and, very rarely, the interosseous (1 in 506). In the second set of cases, the 
trunk has been found to give origin to the subscapular, circumflex, and profunda arteries of 
the arm. Sometimes, only one of the circumflex, or one of the profunda arteries, arose from 
the trunk. In these cases, ^the brachial plexus surrounded the trunk of the branches, and 
not the main vessel. 

Nurtjical Anatomy. The student, having carefully examined the relations of the axillary 
artery in its various parts, should now consider in what situation compression of this vessel 
may be most easily effected, and the best position for the application of a ligature to it when 
necessary. • 

Compression of tho vessel is required in the removal of tumours, or in amputation of the 
upper part of the arm; and the only situation in which this can be effectually made, is in 
the lower part of its course; by pressing on it in this situation from within outwards against 
the humerus, the circulation may lie effectually arrested. 

The apjdication of a liyature to the axillary artery may bo required in cases of aneurism 
of tho upper part of the brachial: and there aro only two situations in which it can be 
secured, viz., in the first and in the third parts of its course; for the axillary artery at its 
central part is so deeply seated, and, at the same time, so closely surrounded with large 
nervous trunks, that the application of a ligature to it in that situation would be almost 
- impracticable. 

In the third part of its course, the operation is most simple, and may be performed in 
tho following manner:—The patient being placed on a bed, and the arm separated from 
the side, with tho hand supinated, the head of the humerus is felt for, and an incision made 
through the integument over it, about two inches in length, a little nearer to the anterior 
than the posterior fold of the axilla. After carefully dissecting through the areolar tissue 
and fasdia, the median nerve and axillary vein are exposed; the former having been dis¬ 
placed to the outer, and the latter to the inner side of the arm, the elbow being at the same 
time bent, so as to relax the structures, and facilitate their separation, the ligature may 
be passed round the artery from the ulnar to the radial side. This portion of the artery is 
occasionally crossed by a muscular slip derived from the Latissimus dorsi, which may mis¬ 
lead the surgeon during an operation. The occasional existence of this muscular fasciculus 
was spoken of in the description of the muscles. It may easily he recognised by the trans¬ 
verse direction of its fibres. 

The Jirst portion of the axillary artery may be tied in cases of aneurism encroaching.so 
far upwards that a ligature cannot be applied in the lower part of its course. Notwith¬ 
standing that this operation has been performed in some few coses, and with success, its 
performance is attended with much difficulty and danger. The student will remark that, 
in this situation, it would be necessary to divide a thick muscle, and, after separating the 
costo-coracoid membrane, the artery would be exposed at the bottom of a more or teas 
deep space, with the cephalic and axillary veins in Buch relation with it as must render the 
application of a ligature to this part of the vessel particularly hazardous. Under such cir¬ 
cumstances it is an easier, and, at the same time, more advisable operation, to tie the sub¬ 
clavian artery in the third part of its course. , . 

In a case of wound of tne vessel, the general practice of cutting down upon, and tjing it 
above and below the wounded point, should be adopted in all cases. 

Collateral circulation after liyature of the axillary artery. If the artery be tied above the 
origin of the acromial thoracic, the collateral circulation will be carried on by the same 
branches as after the ligature of the subclavian; if at a lower point, between tne acromial 
thoracic and Subscapular arteries, the lfttter vessel, by its free anastomoses with the other 
scapular arteries, branches of the subclavian, will become the chief agent in carrying on the 
Circulation, to which the long thoracic, if it be below the ligature, wSl materially contribute, 
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by its anastomoses with the intercostal and internal mammary arteries. ■ If the point included 
in the ligature be. below the origin of the aubscapular artery, the anastomoses are less free. 
The chief agents in restoring the circulation, will be the posterior circumflex, by its anasto¬ 
moses with the suprascapular and acromial thoracic, and the communications between the 
subecapular and superior profunda, which will be afterwards referred to as performing the 
same office after ligature of the brachial. The cases in which the operation has been per¬ 
formed are few in number, and no published account of dissection of the collateral circulation 
appears to exist. 


The branches of the axillary artery are,— 


From, i at Part 
From 2nd Part 


From ird Part 


{ 

{ 


{ 


Superior thoracic. 
Acromial thoracic. 
Long thoracic. 

Alar thoracic. 
Subscapular. 

Anterior circumflex.* 
Posterior circumflex. 


The superior thoracic is a small artery, which arises from the axillary 
separately, or by a common trunk with the acromial thoracic. Running forwards 
and inwards along the upper border of the Pectoralis minor, it passes between it 
and the Pectoralis major to the side of the chest. It supplies these muscles, and 
the parietes of the thorax, anastomosing with the internal mammary and inter¬ 
costal arteries. 

The acromial thoracic is a short trunk, which arises from the fore part, of the 
axillary artery. "Projecting forwards to the upper border of the Pectoralis minor, 
it divides into three feots of branches, thoracic, acromial, and descending. The 
thoracic branches, two or three in number, are distributed to the Serratus uiagnus, 
and Pectoral muscles, anastomosing with the intercostal brunches of the internal 
mammary. The acromial b ranches are directed outwards towards the acromion, 
supplying the ^Deltoid muscle, and anasto mosing, on the surface of the acromion, 
with the supr ascapul ar, anterior, and posterior circumflex arteries. The descending 
branch passes* intheinterapaciTbetween the Pectoralis major and Deltoid, accompany¬ 
ing the cephalic vein, and supplying both ..muscles. 

The long thoracic passes downwards and inwards along the lower border of 
the Pectoralis minor to the side of the chest, supplying the Seiratus magnus, the 
Pectoral muscles, and mammary gland, and sending br anches across the axilla to 
the axillary glands and Subscapularis, which anastomose with the internal mammary 
and intercostal arteries. . 

The aZar thoracic is a small branch, which supplies the glands and areolar tissue 
of the axilla. Its place is frequently supplied by branches from some of the other 
thoracic arteries. 

T he subscapular , the largest branch of the axillary artery, arises opposite the 
lower border of the Subscapularis musfile, and passes downwards and backwards 
along its lower margin to the inferior angle of the scapula, where it anastomoses 
with the posterior scapula r, a branch of the subclavian. It distributes branches to 
the muscles in its neighbourhood, and gives off, about an inch and a half from its 
origin, a large branch, the d orsalis scap ula), which curves round the inferior border 
of the scapula, leaving the axilla in the interspace between the Teres minor above, 
the Teres major below, and the long head of the Triceps in front. Three branches, 
or sets of branches, arise from the dorsalis scapulae : the first entfers / ?he subscapular fossa 
beneath the Subscapularis, which it supplies, anastomosing with the post erio r- 
scapu lar q pd supras capular arteries; the second, the trunk of the artery (dorsalis 
scapulas) turns round the axillary border of the scapula, and enters the infraspinous 
fossa, where it anastomoses with the suprascapular and, posteri or scap ular arteries; 
and a t frird^ o r m edian branc h, is continued along the axillary borderoFthe scapula, 
between the Teres major and minor, and, at the dorsal surface of the inferior angkp 
of the bone, anastomoses with the posterior scapular. . : V'\ 

The circumflex arteries wind round the neck of the humerus. The posterior «Er- 
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cumflex (fig. 220), the larger of the two, arises from the back part of the axillary 
opposite the lower border of the Subseapularis muscle, and, passing backwards 
with the circumflex veins and nerve through the quadrangular space bounded 
by the Teres major and minor, the scapular head of the Triceps and the humerus, 
winds round the neck of that bone and is distributed to the Deltoid muscle and 
shoulder-joint, anastomosing with the anterior circumflex, suprascapular and acro¬ 
mial thoracic arteries. The anterior circumflex (figs. 220, 221), considerably smaller 
than the preceding, arises just below that vessel, from the outer side of the axillary 
artery. It passes horizontally outwards, beneath the Ooraoo-brachialis and short 
head of the Biceps, lying upon the fore part of the neck of the humerus, and, 
on reaching the bicipital groove, gives off an ascending brunch which passes 


upwards along the groove to sup¬ 
ply the head of the bone and tire 
shoulder-joint. The tiymk of the 
vessel is then continued outwards 
benoath the Deltoid, which it sup¬ 
plies, arrd anastomoses with the 
posterior circumflex, and acromia 
thoracic arteries. 

Brachial Artery. (Fig. 222.) 

The Brachial Art.ert/ commences 
at the lower margin of (he tendon 
of the Teres major, and, passing 
down the inner and anterior aspect 
of the arm, terminates about half 
an inch below the bend of the 
elbow, where it divides into the 
radial and ulnar arteries. 

The direction of this vessel is 
marked by a lino drawn from the 
outer side of the axillary space 
between the folds of the axilla, to 
a point midway between the con¬ 
dyles of the humerus, which cor¬ 
responds to the depression along 
the inner border of the Ooraoo- 
bvacliialis and Biceps muscles. In 
‘the upper part of its course, the 
artery lies internal to the humerus; 
but below, it is in front of that 
bone. 

lielat ions. This artery is super¬ 
ficial throughout its entire extent, 
being covered, in front, by the in¬ 
tegument, the superficial and deep 
fascia; the bicipital fascia separates 
it opposite the elbow from the me¬ 
dian basilic vein ; the median nerve 
crosses it at its middle; and the 
basilic vein lies in the line of the 



artery, but separated from it by the fascia, in the lower half of its course. Behind, 
it is separated from the inner side of the humerus above, by the long and inner 
heads of the Triceps, the musculo-spiral nerve and superior profunda artery inter¬ 
vening ; and from the front of the bone below, by the insertion of the Coraco- 
brachialis muscle, and by the Brachialis antieus. By its outer aide , it is in relation 
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with the commencement of the median nerve, and the Coraco-brachialis and Biceps 
musclefe, which slightly overlap the artery. By its inner side , its upper half is in 
relation with the internal cutaneous and ulnar nerves, its lower half with the 
median nerve. It is accompanied by two venaj comites, which lie in close contact 
with the artery, being connected together at intervals by short transverse com¬ 
municating branches. 


Plan of the Relations of the Bkachial Artery. 


Outer side. 

Median nerve (above). 

Coraco-brachialis. 

Biceps. 


In front. 

Integument and fasciae. 

Bicipital fascia, median basilic vein. 
Median nerve. 



Inner side. 

Intertml cutaneous and ulnar nerve. 
Median nerve (below). 


Triceps. 

Mu.sculo-spiral nerve. 
■Superior profunda artery. 
('oraco-bracbialis. 
Brachialis antieus. 


Bend of the Ei.row. 

At the bend of the elbow, the bracbial artery sinks deeply into a triangular 
interval, the Ijase of which is directed upwards towards the humerus, and the sides!! 
of which are bounded, externally, by tlie Supinator longus; internally, by theij 
Pronator radii teres; its floor is formed by the Brachialis antieus and Supinatoifl 
brevis. This space contains the brachial artery, with its accompanying veins; tlieT 
radial and ulnar arteries; the median and museulo-spiral nerves; and the tendon! 
of the Biceps. The brachial artery occupies the middle line of this space, and 
divides opposite the neck of the radius into .the radial anil ulnar arteries; it 
is covered, in front, by the integument, the superficial fascia, and the median 
basilic vein, the vein being separated from direct contact with the artery by the 
bicipital fascia. Behind, it lies on the Brachialis antieus, which separates it from 
the elbow-joint. The median nerve lies on the inner side of the artery,.but sepa¬ 
rated from it below by an interval of half an • inch. The tendon of the Biceps 
lies to the outer side of the space, and the museulo-spiral nerve still more externally 
lying upon the Supinator brevis, and partly concialed by the Supinator longus. 

Peculiarities of the Artery as regards its Course. The bracbial artery, accompanied by the 
median nerve, may leave the inner border of the biceps, and descend towards the miter 
condyle of the humerus, where it usually curves round a prominence of bone, to which it is 
connected by a fibrous baud; it then inclines outwards, beneath or through the substance 
of the Pronator teres muscle, to the bend of the elbow. The variation bears considerable 
analogy with the normal condition of the artery in some of the carnivora: it has been 
referred to, above, in the description of the humerus. 

As regards its Division. Occasionally, the artery is divided for a short distance at its 
upper part into two trunks, which are united above and below. A similar peculiarity occurs 
in the main vessel of the lower limb. , 

The point of bifurcation may be above or below the usual point, the former condition 
being by far the most frequent. Out of 481 examinations recorded by Mr. Quain, some 
made on the right, and some on the left side of the body, in 886 the artery bifurcated, in its 
normal position. In one case only was the place of division lower than usual, being two or 
three inches below the elbow-joint. ‘ In 94 cases out of 481 , or about one in 6-J-, there were 
two arteries instead of one in some part, or in the whole of the arm.’ 

There appears, however, to be no correspondence between the arteries of the two arms, 
with respect to their irregular division; for in sixty-one bodies it occurred on one side only 
iu forty-three; on both sides, in ditlerent positions, in thirteen; on both sides, in the same 
position, in .five. 

The point of bifurcation takes place at different parts of the arm, being most frequent in 



ARTERIES. 


376 

the upper part, less so in the lower part, and least so in the middle, the most usual point for 
the application of a ligature; under any of these circumstances, two large arteries would be 
found in the arm instead of one. The most frequent (in three out of four) of these pecu¬ 
liarities is the high division of the radial. That artery often arises from the inner side of 
the brachial, and runs parallel with the main trunk to the elbow, where it crosses it, lying 
beneath the fascia; or it may perforate the fascia, and pass over the artery immediately 
beneath the integument. 

The ulnar sometimes arises from the brachial high up, aud then occasionally leaves that 
vessel at the lower part of the arm, and descends towards the inner condyle. In the forearm, 
it generally lies beneath the.deep fascia, superficial to the Flexor muscles; occasionally 
between the integumentShnd deep fascia, and very rarely beneath the Flexor muscles. 

The interosseous artery sometimes arises from the upper part of the brachial or axillary: 
as it passes down the arm, it lies behind the main trunk, and, at the bend of the elbow, 
regains its usual position. 

In some cases of high division of the radial, the remaining trunk (ulnar-interosseous) 
occasionally parses, together with the median nerve, along the inner margin of the arm to 
the inner condyle, and then passing from within outwards, beneath or through the Pronator 
teres, regains its usual position at the bend of the elbow. 

Occasionally, the two arteries representing the brachial are connected at the bend of the 
elbow by a short transverse branch, and are even sometimes reunited. 

Sometimes, long slender ve?sels, vasa aberrantia , connect the brachial or axillary arteries 
with one of the arteries of the forearm, or a branch from them. These vessels usually joiu 
the radial. 

Varieties in Muscular Relations * The brachial artery is occasionally concealed, in some part 
of its course, by muscular or tendinous slips derived from various sources. In the upper 
third of the arm, the brachial vessels and median nerve have been seen concealed, to the 
extent of three inches, by a muscular layer of considerable thickness, derived from the Oorrico- 
braehialis, which passed round to the* inner side of tho vessel, and joined the internal head of 
the Triceps. In the lower half of the arm the artery is occasionally concealed by a broad 
thin head to tho Biceps muscle. A narrow fleshy slip from the Biceps has been seen to 
cross the artery, concealing it for an inch and a half, its tendon endiug in the aponeurosis 
covering the Pronator teres. A muscular and tendinous slip has been seen to arise from the 
external bicipital ridge by a long tendon, cross obliquely behind the long tendon of the 
Biceps, and end in a fleshy belly, which appears on the inner side of the arm between 
the Biceps and Oornco-hracliialis, passes down along the inner edge of the former, and crosses 
the artery very obliquely, so as to lie in front of it for tliree inches, and, finally, gives rise to 
a narrow flattened tendon, which is inserted into the aponeurosis over the Pronator teres. 
A tendinous slip, arising from the deep part of the tendon of the Pectoralis major, has been 
seen to cross the artery obliquely at or below the Coraco-bracliialis, and join the intermuscular 
septum above the inner condyle. The Brachialis nnticus not unfrequently projects at tho 
outer side of the artery, and occasionally overlaps it, sending inwards, across the artery, an 
aponeurosis which hinds the vessel down upon the Brachialis anticus. Sometimes, a lieshy 
slip from tho muscle covers the vessel, in one case to the extent of three inches. In some 
cases of high origin of the Pronator teres, an aponeurosis extends from it to join the 
Brachialis anticus external to the artery ; a kind of arch being thus formed under which the 
principal*artery and median nerve pass, so as to be concealed for half an inch above the 
transverse level of the condyle. 

SuryiceU Anatomy. (impression of the brachial artery is required in cases of amputation 
and some other operations in the arm and forearm; and it will bo observed, that it may 
bo effected in almost any part of the course of the artery. If pressure is made in the 
upper part of the limb, it should be directed from within outwards, and if in the lower 
part, from before backwards, as the artery lies on the inner side of the humerus above, and 
in front of it below. The most favourable situation is near the insertion of the Coraco- 
brachialis. 

The application of a ligature to the brachial artery may he required in cases of wounds of 
the vessel, and in some cases of wound of the palmar arch. It is also sometimes necessary in 
cases of aneurism of the brachial, the radial, ulnar, or interosseous arteries. The artery may 
be secured in any part of its course. The chief guides in determining its position are the 
surface-markings produced by the inner margin of the Uoraco-brachialis and Biceps, the known 
course of the vessel, and its pulsation, which should he carefully felt for before any operation 
is performed, as the vessel occasionally deviates from its usual position in the arm. In what¬ 
ever situation the operation is performed, great care is necessary, on account of the extreme 
thinness of the parts covering the artery, and the intimate connection which the vessel has 
throughout its whole course with important nerves and veins. Sometimes .a thin layer of 
muscular fibre is met with concealing the artery ; if such is the case, it must be out across 
in order to expose tire vessel. 

In the upper third of the arm the artery may be exposed in the following manner:—The 
patient being placed horizontally upon a table, the affected limb should be raised, from the 

. Sod the hand supinated. An incision about two inches in length should bdmade on the 

See Stbtjtheeb's Anatomical and Physiological Observations, 
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ulnar aide of the Coraco-brachialis muscle, and the subjacent fascia cautiously divided, so as 
to avoid wounding the internal cutaneous nerve or basilic vein, which sometimes run on the 
surface of the artery as high as the axilla. The fascia having been divided, it should be 
remembered that tbe ulnar and internal cutaneous nerves lie on the inner side of the arterv, 
the median on the outer side, the latter nerve being occasionally superficial to the artery in 
this situation, and that the venae comites are also in relation with the vessel, one on either 
side. These being carefully separated, the aneurism needle should be passed round the artery 
from the ulnar to the radial side. 

If two arteries are present in the arm, in consequence of a high division, they are 
usually placed side by side; and if they are exposed in an operation, the surgeon siiould 
endeavour to ascertain, by alternately pressing on each vessel, vqfaich of the two commu¬ 
nicates with the wound or aneurism, when a ligature may he applied accordingly; or if 
pulsation or haemorrhage ceases only when both vessels are compressed, both vessels may 
be tied, as it may be concluded that the two communicate above the seat of disease, or are 
reunited. 

It should also he remembered, that two arteries may be present in tbe arm in a case of 
high division, and that one of these may he found along the inner intermuscular septum, 
in a line towards the inner condyle of the humerus, or in the uspal position of the brachial, 
but deeply placed beneath the common trunk: a knowledge of these fact#will suggest the 
precautions necessary in every case, and indicate the measures to be adopted when anomalies 
are met with. • 

In the middle of the arm the brachial artery may be exposed by making an incision along 
the inner margin of the Biceps muscle. The forearm being bent so as to relax tbe muscle, 
it should be drawn slightly aside, and, the fascia being carefully divided, the median nerve 
will be exposed lying upon tbe artery (sometimes beneath); this being drawn inwards and 
the muscle outwards, tbe artery should be separated from its accompanying veins and 
secured. In this situation the inferior profunda may be mistaken for the main trunk, 
especially if enlarged, from the collateral circulation having become established; this may 
lie avoided by directing the incision externally towards tbe Biceps rather than inwards or 
backwards towards the Triceps. 

The lotver part of the brachial artery is of extreme interest in a surgical point of view, 
on account of the relation which it bears to the veins most commonly opened in venesection. 
Of these vessels, the median basilic is tbe largest and most prominent, and, consequently, tbe 
one usually selected for the operation. It should be remembered, that this vein runs parallel 
with the brachial artery, from which it is separated by the bicipital fascia, and that in no 
case should this vessel he selected for venesection, except in a part which is not in contact 
with the artery. 

Collateral Circulation. After the application of a ligature to the hrachisl artery in the 
upper third of the arm, the circulation is carried on by branches from the circumflex and 
suhscapular arteries, anastomosing with ascending branches from the superior profunda. If 
the brachial is tied below the origin of the profunda arteries the circulation is maintained hv 
the branches of the profundas, anastomosing with the recurrent radial, ulnar, and interosseous 
arteries. In two cases described by Mr. South,* in which the brachial artery had been tied 
some time previously, in one * a long portion of the artery had been obliterated, and sets of 
vessels are descending on either side from above the obliteration, to be received into others 
which ascend in a similar manner from below it. In the other, the obliteration i$ less exten¬ 
sive, and a single curved artery about as big as a prow-quill passes from the upper to the 
lower open part of the artery.’ 

The branches of the brachial artery are the 
Superior profunda. 

Nutrient artery. 

Muscular. 

The superior profunda arises from the inner and back part of the brachial, oppo- 
Hite_jthe Jower border of the Teres major, and passes backwards to the interval 
between the outer and inner heads of the Triceps muscle, accompanied by the 
i misculo spiral nerv e; it winds round the back part of the shaft of the humerus in 
the spiral groove, between* the Triceps and the bone, pierpes the external intermus¬ 
cular septum, and descends to the space between the Brachialis anticus and Supinator 
longus, where it anast omoses w ith the recur rent branch of the radial artery. 
.It supplies the Deltoid, Coraco-brachialis, and Triceps muscles, an d whilst in tha. 
groove between the Triceps and the bone, it gives off the p osterior a^imler artery^ 
which descends perpendicularly between the Triceps and tSe bone, to the hack part 

* CHEUtrs’ Surgery, vol. ii. p. 254. See also White’s engraving referred, to by Mr. South, 
of the anastomosing branches after ligature of the brachial, in Whitjs’s Ctmt in Suryery. 
Porta also gives a case (with drawings) of the circulation after ligature of both brachiai and 
radial .—Alterationi Patologiche delle Arterie. 


Inferior profunda. 
Anastomotica magna. 
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(of the elbow-joint, accompanied by the nerve to the Anconeus muscle, where it 
'anastomoses with the interosseous recurrent branch, and, on the inner side of the 
arm, with the posterior ulnar recurrent, and with the anastomotica magna or 
inferior profunda (fig. 225). 

The nutrient artery of the shaft of the humerus arises from the brachial, about 
the middle of the arm. Passing downwards, it enters the nutrient canal of that 
bone, near the insertion of the Coraco-bracbialis muscle. 

The inferior profunda, of small size, arises from the brachial, a little below the 
middle oT tile arm; piercing .the internal intermuscular septum, it descends on the 
surface of the inner head of the Triceps muscle, to the space between the inner 
condyle and olecranon, accompanied by the ulnar nerve, and terminates by ana- 
stomising with the posterior ulnar recurrent, and anastomotica magna. It also 
supplies a branch to the front oT tTie internal condyle, which anastomoses with the 
anterior ulnar recurrent. 

The anastomotica mqyna arises from the brachial, about two inches above the 
elbow-joint. “.it passes transversely inwards upon the Brachialis anticus, and, 
piercing the internal intermuscular septum, winds round the back part of the 
humerus between the Triceps and the bone, forming an arch above the olecranon 
fossa, by its junction with the posterior articular branch of the superior profunda. 
As this vessel lies on the Brachialis anticus, branches ascend to join the inferior 
profunda; and some descend in front of the inner condyle, to anastomose with the 
anterior ulnar recurrent. Behind the internal condyle an offset is given off which 
anastomoses with the inferior profunda and posterior ulnar recurrent arteries and 
supplies the Triceps. 

The nmscular arc three or four large branches, which are distributed to the 
muscles in the course of the artery. They supply the (Joraeo-binchialis, Biceps, and 
Brachialis anticus muscles. 

The Anastomosis around the JZlhoio -foln t (fig. 225). The vessels engaged in this 
anastomosis may be conveniently divided into those situated in front and behind the 
Internal and External Condyles. The branches anastomosing in front of the In¬ 
ternal condyle are :—The anastomotica magna, the anterior”ulnar recurrent, and 
the anterior terminal branch of tlm inferior profunda. Those behind the Internal 
Condyle are :—The anastomotica magna, the posterior ulnar recurrent, and the pos¬ 
terior terminal branch of the inferior profunda. The branches anastomosing in 
front of the.External Condyle are The mdial recurrent and the termination of 
the superior profunda. Those behind the External Condyle (perhaps more properly 
described as being situated between tbe~exfefhal"condyle and the olecranon) are :— 
The anaitomotica magna, the ipterosseous recurrent, and the posterior articular 
branch of the superior profunda. There is also a large arch of anastomosis above 
the olecranon formed by the interosseous recurrent, joining with the anastomotica 
magna and posterior ulnar recurrent (fig. 225). 

From this description it will be observed that the anastomotica magna is the 
vessel most engaged, the only part of the anastomosis in which it is not employed 
being that in front of the external condyle. 

Radial Artery. 

The Radial Artery appears, from its direction, to be the continuation of the 
brachial, but, in size, it is smaller than the ulnar. It commences at the bifurca¬ 
tion of the brachial, just below the bend of the elbow, and passes along the radial 
side of the forearm to the Wrist; it then winds backwards, round the out?! side of 
the carpus, beneath the extensor tendons of the thumb, and, finally, passes for¬ 
wards between the two heads of the first Dorsal Interosseous muscle, into the 
palm of the hand, where it crosses the metacarpal bones to the ulnar border of the 
hand, to form the deep palmar arch. At its termination, it inosculates with the 
deep branch of the ulnar artery. The relations of this vessel may thus be conve¬ 
niently divided into three parts, viz., in the forearm, at the back of the wrist, in 
• ’^bd'-hand.'' ' ■ 

Relations. In the forearm, this vessel extends from opposite the heck of the 
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radius, to the fore part of the styloid process, being placed to the inner side of the 
shaft of the bone above, and in front of it below. It is superficial throughout its 
entire extent, being covered by the integument, the superficial and deep fascia, 
and slightly overlapped above by the Supinator longus. In its course downwards, 
it lies upon the tendon of the Biceps, the Supinator brevis, the Pronator radii teres, 
the radial origin of the Flexor sublimis digitorum, the Flexor longus pollicis, the 
Pronator quadratus, and the lower extremity of the radius. In the upper third 
of its course, it lies between the Supinator longue and the Pronator radii teres; 
in its lower two-thirds, between the tendons of the Supinator longus and the 
Flexor carpi radialis. The radial nerve lies along the outer side of the artery 
in the middle third of its course; and some filaments of the musculo-cntaneous 
nerve, after piercing the deep fascia, run along the lower part of the artery as it 
winds round the wrist. The vessel is accompanied by venae comites throughout 
its whole course. 

• * ’ 

Plan of the Relations of the Radial Aktery in the Forearm. 

In front. 

Integument—superficial and deep fasciae. 

Supinator longus. 

Inner aide. 

Pronator radii teres. 

Flexor carpi radialis. 


At the wrist, as it winds round the outer side of the carpus, from the styloid 
process to the first interosseous space, it lies upon the external lateral ligament, 
being covered by the extensor tendons of the thumb, subcutaneous veins, some 
filaments of the radial nerve, and the integument. It is accompanied by two 
veins, and a filament of the mnsculo-cutaneous nerve. • 

In the hand, it passes from the upper end of the first interosseous space, between 
the heads of the Abductor indicis or first Dorsal interosseous muscle transversely 
across the palm, to the base of the metacarpal bone of the little finger, where it 
inosculates with the communicating branch from the ulnar artery, forming the 
deep palmar arch. It lies upon the carpal extremities of the metacarpal bones- 
and the I nterossei mus cles, being covered by theflexpr ten don s of tbe fingers, the 
L uinbrica les. tEe Miiseffe of the little finger-, and the Flexor bravis pollicis, and is 
accompanied by the deep bfafich of tins ulnar nerve. 

Peculiarities. The origin of the radial artery varies in the proportion nearly of one in 
eight cases. In one case the origin was lower than usual. In the. other cases, the upper 
part of the brachial was a more frequent source of origin than the axillary. The varia¬ 
tions ill the position of this vessel in the arm, and at the bend of the elbow, have been 
already mentioned. In the forearm it deviates less frequently from its position than the 
ulnar. It has been found lying over the fascia, instead of beneath it. It has also been 
observed on the surface of the supinator longus, instead of along its inner border : and in 
turning round the wrist, it has been seen lying over, instead of beneath, the Extensor tendons. 

Surgical Anatomy. The dperation of tying the radial artery is required in cases of wounds 
either of its trunk, or in some of its branches, or for aneurism: and it will be obseryedytbat 
the vessel may 1 $b exposed in any part of its course through the forearm without mfjlfafy&on 
of any muscular fibres. This operation in the middle or inferior third of the.'fsreenih is- 
easily performed; but in the qpper third hear the elbow, it is attended with flpffie drafmulty, 
from the greater depth of the Vessel, and from its being overlapped by the Supih&tdr longus 
and Pronator terfea muscles. ? 1 


iliulial 
Artery iu 
Foreunu. 


Outer side. 
Supinator longus. 

Iladial nerve (middle third). 


Behind. 

Tendon of Biceps. 
Supinator brevis. 

Pronator radii teres. ‘ 
Flexor sublimis digitorum. 
♦Flexor longus pollicis. 
Pronator quadratus. 
Radius. 




380 


ARTERIES. 


To tie the artery in the upper third, an incision three inches in length should he made 
through the integument, from the bend of the elbow obliquely downwards and outwards, on 
the radial side of the forearm, avoiding the branches of the median vein; the fascia of the 
arm being divided, and the Supinator longus drawn a little outwards, the artery will 
be exposed. The vense oomites 

thrv^wfhLhKro^d 223—The Surgical Anatomy of the Radial and 

from the Radial to the ulnarside. Unar Artenes. 


In the middlo third of the 
forearm the artery may be ex¬ 
posed by making an incision of 
similar length on the inner mar¬ 
gin of the Supinator longus. In 
this situation, the radial nerve 
lies in close relation with the 
outer side of the artery, and 
should, as well as the veins, be 
carefully avoided. ■» 

In the lower third, the artery 
is easily secured by dividing the 
integument and fascia in the 
interval between the tendons of 
the Supinator longus and Flexor 
carpi radialis muscles. 

The branches of the radial 
artery may be divided into 
three groups, corresponding 
with the three regions in 
which the vassel is situated. 

f Radial recurrent. 

In the J Muscular. 
Forearm. J Superficialis volae. 

L Anterior carpal. 

r Posterior carpal. 

Wrist J Metacar P iL 

j Dors;lies jiollicis. 

L Dorsalis indicia. 


Hand. 


rPrinceps pollicis. 
J Radialis indicis. 

J Perforating. 

L Interosseous. 


The radial recurrent is 
given off immediately below 
the elbow. It ascends between 
the branches of the musculo¬ 
spinal nerve, lying on the 
Supinator brevis, and then 
between the Supinator longus 
and Brachialis anticus, sup¬ 
plying these muscles and the 
elbow-joint, and anastomosing 
with the terminal branches of 
the superior profunda. 

The muscular branches are 
distributed to the muscles on 
the radial side of the forearm. 

' The superficialis voice ar ises 
from the radial artery, last 
where,J dua-vesaal Js about to. 
wwd„j&umlthe wrist. Run- 
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ning forwards, it passes between the muscles of the thumb, which it supplies, and 
sometimes anastomoses with the termination of the ulnar artery, completing the 
superficial palmar arch. This vessel varies considerably in size; usually it is very 
small, and terminates in the muscles of the thumb; sometimes it is as large as 
the continuation of the radial. 

The carpal branches- supply the 
224.—Ulnar and Radial Arteries. joints of the wrist. The anterior 

Deep View. carpal is a small vessel which arises 

lil'I'l"!! nwtita from'the radial artery near the 

fri li n f wH 11 „ lower border of the Pronator qua- 

H§»U W|L Amutarnmn, dmtusV^and^^l^hhihg inwards ™ fn 

1 ^ front of the radius, anastomoses 

iUfe i| l|B with the anterior carpal branch of 

v ^P yi|8^B| the ulnar artery. From the arch thus 

JrfUKk formed, branches descend to supply 

mnlBnmli the articulations of the wrist. 

UrnSM EKf The posterior carpal is a small 

n RiMa* m 1 1 M SB W1 vessel which arises from the radial 

*' jff AS Jffirfil artery beneath the extensor t endon s 

3 MMlMHIl ri*»r of the thumb ; crossing the carpus 

J Ijfflf|w| transversely to the inner border of 

!’ jUJil ij [I o the hand, it anastomoses with the 

la dlnwal posterior carpal branch of the ulnar, 

11 V/w^Uaf/AVlulf forming the posterior carpal arch.' 

I! l/PJWIffim Fr om this arch are given off descend-; 

U|| I f'SyP mji liil ■if ing branches, the dorsal intero sseo us 

nUHi illli arteries for the tim'd and fourt h 

n I jH8Hft iliiHlW inte rosseous spa ce, which anasto- 

U [i gPift IfjfH Iff hiose with the posterior"peribratln^| 

W II branches from ~tEe” 3 eep palmar; 

Mumamr —JH1 arch j and ascending br anches to\ 

1 VHnllWL anastomose with the tergiination of! 

I llKif Mu * r " lar ‘ the anterior interosseous artery. 

fi B 1 ff/| teroaseous branch\ a rises beneath the 

II ■ §11 extensor tendons of tlie thumb, 

sometimes* with the posterior carpal 

AnterUr Cm |JiA ^ Mm artery; running forwards on the 

Cmrtfnt second dorsal in terosseous muscle, 

llESlIf it co mmunica tes, behind, with the 

/ JauL con-esponding p erforat i ng branch 

/ o f_the deep palmar arch ; and, in 

/front, inosculates with the digital 

arch, and supplies the adjoining 
LliHWfHI sides of the index and middle 


- Mulatto* 


Anterior Catpul- 


Inter**r Carpet Z 


Vrep Iramik 9/ Viewer 


1 Lw ii^TyfrnBfriT^I The dorsale .8 pollicia are two sm&ll 

vessels Which run along the side of 
IkJr \lW ni l the dorsal aspect of the thumb. 

■«» wl They arise separately or occasion¬ 

ally by a common trunk near the base of the first metacarpal bone. 

The dorsalis indicia , also a small branch, runs along the radial side of the back 
of the index finger, sending a few branches to the Abductor indicia. 

The princepa pollicia arises from the radial just as it tur ns inya SjdaJgL the jfet.P 
part of the hand; it descends betw e en the Abduc tor lhdicifl aha~Flexor b revis pollieta, 
along tike ulnar side of t he melacar jiarijbpa of tEelfcunfo to the base of the^finst 
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phalanx, where i t divides into two branch es, which run alo ng the sides of the, 
_pal mar aspect of the thumb , and form an arch on the under surface of the Taat 
phalanx, fr om which branches are distributed to the integument and cellular mem¬ 
brane of the thumb. 

The radialis indicia arises close to the preceding, descends between the Abductor 
indicia and Adductor pollicis, and runs along the radial side of the index finger to 
its extremity, where it anastomoses with the collateral digital artery from the 
superficial palmar arch. At the lower border of the Adductor pollicis, this vessel 
anastomoses with the princeps pollicis, and gives a communicating branch to the 
superficial palmar arch. 

T he perforat ing arteries, three in number , pass backwards between the heads of 
the last" three DoisaTi n te rossei muscles, toinosculate with the dorsal interosseous 
arteries. • 

The palmar inter osseous, three or four in number, are branches of the deep 
palmar arch ; they run forwards upon the Interossei muscles, and anastomose at 
the clefts of the fingers with the digital branches of the superficial arch. 

Ulnar Artkry. 

The Ulnar Arteri/, the larger of the two subdivisions of the brachial, commences 
a little below the bend of the elbow, and crosses the inner side of the forearm 
obliquely inwards, to the commencement of its lower half; it then runs along its 
ulnar border to the wrist, crosses the annular ligament On the radial side of t he 
pisiform bone, and passes across the palm bf'tlie hand, forming the superficial 
palmar arch, which sometimes terminates by inosculating with the superficial is 
volie. 

Halations in the Forearm. In its upper half, it is deeply seated, being covered 
by. all the superficial Flexor muscles, excepting the Flexor carpi ulnaris; it is 
crossed by the median nerve, which lies to its inner side for about an inch, and it 
lies upon the Brachialis anticus and Flexor profundus digitorum muscles. In the 
lower half of the forearm, it lies upon the Flexor profundus, being covered by 
the integument, the superficial and deep fasciae, and is placed between the Flexor 
carpi ulnaris and Flexor snblimis digitorum muscles. It is accompanied by two 
venae comites; the ulnar nerve lies ori its inner side for the lower two-thirds of 
its extent, and a small branch from the nerve descends on the lower part of the 
vessel to the palm of the hand. 


Elan of Relations of the Ulnar Artery in the Forearm. 


In front. 

Superficial layer of flexor muscles.} TT , 
Median nerve. [Upper half. 

Superficial and deep fascim. Lower half. 


Inner side. 

Flexor carpi ulnaris. 

Ulnar nerve (lower two-thirds). 



Ouf.et • side. 

Flexor sublitnis digitorum. 


Brachialis anticus. 

Flexor profundus digitorum. 


At the wrist (fig. 223), the ulnar artery is covered by the integument and fascia, 
am? lies upon the anterior annular ligament. On its i riper aide js the pinifp pjn 
bone. The .ul nar nerve lies at the inner side, and somewha t behind the artery: 

In the palpi of the hand, the continuation oiTthe ulnar artery is called the 
superficial palmar arch; it passes obliquely outwards to the interspace between 
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the ball of the thumb and the index finger, where it occasionally anastomoses 
with the su perficialis volse, and a b ranch from the rad i alis ind icia, thus completing 
the arch. TEe corjvexity of this arch Is directed towards the fingers, its concavity 
towards the muscles of the thumb. If the thumb be put at right angles to the 
hand, the position of the superficial palmar arch will be roughly indicated by a line 
drawn along the lower margin of the thumb across the palm of the hand : the deep 
palmar arch is situated about a finger’s breadth nearer to tho carpus. 

The superficial palmar arch is covered by the Paltnaris brevis, the palmar fascia, 
and integument; and lies upon the annular ligament, the muscles of the little 
finger, the tendons of the superficial flexor, and the divisions of the median and 
ulnar nerves, the latter accompanying the artery a short part of its course. 


* 

Relations of the Superficial Palmar Arch. 


In front. 

Integument. * 
Pal mavis brevis. 
Palmar fascia. 



e 

Behind. 

Annular ligament. 

(Irigin of muscles of little finger. 
Superficial flexor tendons. 
Divisions of median and ulnar 
nerves. 


Peculiarities!. The ulnar artery has been found to vary in its origin nearly in the propor¬ 
tion of one in thirteen cases, in one case arising lower than usual, about two or three inches 
below the elbow, and in all the other cases much higher, the brachial being a more frequent 
source of origin than the axillary. 

Variations iu the position of this vessel are more frequent than in the radial. When its 
origin is normal, the course of the vessel is rarely changed. When it arises high up, it 
is almost invariably superficial to the Flexor muscles in the forearm, lying commonly 
beneath the fascia, more rarely between the fascia and integument. In a few cases, its 
position was subcutaneous in the upper part of the forearm, subaponeurotic in the lower 
part. 

Surgical Anatomy. The application of a ligature to this vessel is required in cases of 
wound of the artery, or of its branches, or in consequence of aneurism. In the upper half of 
the forearm, the artery is deeply seated beneath the superficial Flexor muscles, and their 
division would be requisite in a case of recent wound of the artery in this situation, in order 
to secure it, hut under no other circumstances. In the middle and lower third of the fore¬ 
arm, this vessel may bo easily secured by making an incision on the radial side of the tendon 
of the Flexor carpi ulnaris: the deep fascia being divided, and the Flexor carpi nlnaris and 
its companion muscle, the Flexor snblimis, being separated from each other, the vessel will 
lie exposed, accompanied by its vena) comites, the ulnar nerve lying on its inner side. The 
veins being separated from the artery, the ligature should be passed from the ulnar to the 
radial side, taking care to avoid the ulnar nerve. • » 


Tbo branches of the ulnar artery may be arranged in the following groups :— 

Anterior ulnar recurrent. 

Posterior ulnar - recurrent. 

Forearm, d. T f Anterior interosseous. 

I IntGro8SeOU8 \ Posterior interosseous. 

L Muscular. 

. f Anterior carpal. 

Wri8f 1 Posterior carpal. 

* f Deep or - communicating branch. 


Wrist 


Hand. 


Digital. 


The anterior ulnar recurrent (fig. 224) arises immediately below tbe elbow 
joint, passes u pwards and inwards bet ween the Brachia lis anticaa. and .Pronator 
radjj AeresrM pplies those muscles, and, in front of the inner condyle, anastomoses 
with the ana stomotica rna gna and i nferio r profunda. 

The posterior ulnar recurrent is much larger,' and arises somewJhat*lower than 
the preceding. It passes backw ards an d inwards, beneath the Flexor sublimis, 
and ascends behind the inner condyle of the humerus. I n tba inte^y q l betw een 
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t his process and the olec ra n on, it li es beneath the carpi nd"°'" g i “"“"''’"r 

tje tween tlie hpads of th at m uscle, heneftth the nlpar^nerve; it supplies tKe neigE-“ 
bouxong muscles and joint, 

and anastomoses with the 225.—Arteries of the Back of the Forearm and Hand, 

inferior ,, profunda, anasto- 

motica njagna, and infer- j f „ m 

osseous recurrent arteries / /*f I Suptr/arPryanSn 

The interosseous artery / j A M 

(fig. 224) is a short trunk /jt /(m 

ateut an inch in length, j,„ Ktnn/ofir „ 
and of considerable size, Magna rTl(V^^ i 
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and overlapped by the con- I If 

tiguous margins of the I I 

Flexor profundus digito- j 
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the o blique ligame nt an d the up per border of tfap memWn ^ and 

runs down Che back part of the forearm, between the supei-ficial and*. deep layer of 
muscles, to both of which it distributes branches! Descending to the back of the 
wrist, lfTanastomoses with the termination of the anterior interosseous, and with the 
posterior carpal branches of the radial and ulnar arteries. This arter y gives off, near its 
origin, the interosseous recurrent branch, a large vossel, which ascends to the interval 
between thef external condy le a pd nlecran on f beneath the Anconeus and Supinator 
brev£T~anastomosing with a branch from the superior profunda, and with the 
posterior ulnar recurrent, and anastomotica magna. 

The muscular branches are distributed to the muscles along the ulnar side of the 
forearm. 

The carpal branches are intended for the supply of the wrist-joint. 

The anterior carpal is a small vessel which crosses the front of the carpus 
beneath the tendons of the Flexor profundus, and inosculates witli a corresponding 
branch of the radial artery. * 

The posterior carpal arises immediately above the pisiform bone, and.winds hggk- 
wards beneath the tendon 6T~fho Kexoi carui.1 it gives off a branch which 
passes across the dorsal surface of the carpus benoath the extensor tendons, anasto¬ 
mosing with a corresponding branch of the radial artery, and forming the posterior 
carpal arch; it is their contin ued alcmg tho metacarpal bone of the little finger, 
forming its dorsal branch. 

The deep or com munica ting branch (fig. 224) arises at the commencement of the 
palmar arch, and passesdeeply inwards between the Abductor .minimi digiti and 
Flexor brev^ minimi- digiti, near their origins ; it anastomoses with the termination 
of the radial artery, completing the deep palmar arch. 

The digital branches (fig. 223), four in number, are given off from the convexity 
of the superficial palmar arch. They supply the ulnar side of the little finger, ami 
the adjoining sides of tho little, ring, middle, and index fingers; the radial side of 
the index finger and thumb being supplied from the radiul artery. The digital 
arteries at first lie superficial to the flexor tendons, but as they pass forwards with 
the digital nerves to the clefts between the fingers, they lie between them, and a.ro 
there joined by the interosseous branches from the deep palmar arch. The digital 
arteries on the sides of the fingers lie Beneath the digital nerves; and, about the 
middle of the last phalanx, the two branches for each finger form an arch, from the 
convexity of which branches pass to supply tho matrix of the nail. 


The Descending AoEta. 


The Descending Aorta is divided into two portions, the thoracic, and abdominal, 
in correspondence with the two great cavities of the trunk in which it is situated. 

The Thoracic Aorta co mmences at t he lower border of .the fourth dorsal.ver¬ 

tebra, on the left side, and terminates at the aortic opening in the Diaphragm, in 
front of the Inwt dorsnl 've rtebra. At its commencement, it is situated on the IeTt 
side of the spine ; it approaches the median line as it descends; and, at its termi¬ 
nation, lies directly m~ front of th e column. The direction of this vessel being 
influenced by the spine, upon which it rests, it describes a curve which is concave 
forwards in the dorsal region. As the branches given off from it are small, 
the diminution in the size of the vessel is inconsiderable. It is contained in the 
hack part of the posterior mediastinum, being in relation, in front , from above 
downwards, with the left pulmonary artery, the left bronchus, the pericardium, 
and the oesophagus ; behind, with the vertebral column, and the vena azygos 
minor; on the right side , with the vena azygos major, and thoracic duet; on the 
left side, with the left pleura and lung. The oesophagus, w ith its accompanying 
nerves, lies on the right side of the aorta ab ove : in front o f the atfcery, ju&Jijbe 
m iddle ef i ts course; wEilst, at its lower varU it is on the left Bide , on a plane 
antenor to it. 

C C 
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Plan op the Relations of the Thoracic Aorta. 



In Promt 

Left pulmonary artery. 
Left bronchus. 
Pericardium. 



(Esophagus. 


Right side. 

' X 

Left side. 

(Esophagus (above). 

/ Thoracic 1 

Pleura. 

Vena azygos major. 

1 Aorta. 1 

Left lung. 

Thoracic duct. 

Behind. 

Vertebral column. 
Vena azygos minor. 

(Esophagus (below). 


Surgical Anatomy. The student should now consider the effects likely to be produced by 
aneurism of the thoracic aorta, a disease of common occurrence. When we consider the 
great depth of the vessel from the surface, and the number of important structures which 
surround it on every side, it may be easily conceived what a variety of obscure symptoms 
may arise from disease of this part of the arterial system, aud how they may be liable to be 
mistaken for those of other affections. Aneurism of the thoracic aorta most usually extends 
backwards, along the left side of the spine, producing absorption of the, bodies of the 
vertebrae, with curvature of the spine ; whilst the irritation or pressure on the cord will give 
rise to pain, either in the chest, back, or loins, with radiating pain in the loft upper inter¬ 
costal spaces, from pressure on the intercostal nerves; at the same time the tumour may 
project backwards on each side of the spine, beneath the. integument, as a pulsating swelling, 
simulating abscess connected with diseased bone; or it may displace the oesophagus, and 
compress the lung on one or the other side. If the tumour extend forward, it may press 
upon and displace the heart, giving rise to palpitation and other symptoms of disease of that 
organ; or it may displace, or even compress, the (esophagus, causing pain and difficulty of 
swallowing, as in stricture of that tube, and ultimately even open into it by ulceration, 
producing fatal hiemorrhage. If the disease make way to either side, it may press upon the 
thoracic duct; or it may burst into the pleural cavity, or into the trachea or lung ; and lastly, 
it may open into the posterior mediastinum. 

The aorta is, comparatively often, found to he obliterated at a particular spot, viz., at the 
junction of the arch with the thoracic aorta, just below the ductus arteriosus. Whether this 
is the result of disease, or of congenital malformation, is immaterial to our present purpose ; 
it affords an interesting opportunity of observing the resources of the collateral circulation. 
The course of the anastomosing vessels, by which the blood -i* brought from the upper to the 
lower part of the artery, will be found well described in an account of two cases in the 
Pathological Transactions, vols. viii. .and x. In the former (p. 162), Mr. Sydney Jones thus 
sums up the detailed description of the anastomosing vessels. ‘ The principal communications 
by which the circulation was carried on, were—Firstly, the internal mammary, anastomos¬ 
ing with the intercostal arteries, with the phrenic of the abdominal aorta by 'means of the 
musculo-phrenic and comes nervi phrenic!, and largely with the deep epigastric. Secondly, 
the superior intercostal, anastomosing anteriorly by means of a large branch with the first 
aortic intercostal, and posteriorly with the posterior branch of the same artery. Thirdly, the 
inferior thyroid, bv means of a branch about the size of an ordinary radial, formed a commu¬ 
nication with the first aortic intercostal. Fourthly, the transversalis colli, by means of very 
large communications vyith the posterior branches of the intercostals. Fifthly, the branches 
(of the subclavian and axillary) going to the side of the chest were large and anastomosed 
freely with the lateral branches of the intercostals.’ In the second case also (vol. x. p. 97). 
Mr. \V00d descrilies the anastomoses in a somewhat similar manner, adding the remark, that 
‘ the blood which was brought into the aorta through the anastomoses of the intercostal 
arteries, appeared to be expended principally in supplying the abdomen and pelvis; while 
the supply to the lower extremities had passed, through the internal mammary and epigastrics.’ 

Branches of the Thoracic Aorta. 

Pericardiac. (Esophageal. 

Bronchial. Posterior mediastinal. 

Intercostal. 

+ 

V The pericardiac are a few small vessels, irregular in their origin, distributed to 
the pericardium. 
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The broncflial arteries are the nutrient vessels of the lungs, and vary in number, 
size, and origin. That of the right side arises from the first aortic intercostal, or 
by a common trunk with the left,bronchial, from the front of the thoracic aorta. 
Those of the left side, usually two in number, arise from the tho ra ci c ao rta, one a 
little lower than the other. Each vessel is directed to the back part of the corre¬ 
sponding bronolius, along which they run, dividing and subdividing upon the bron¬ 
chial tubes, supplying them, the cellular tissue of the lungs, the bronchial glands; and 
the oesophagus. 

The oesophageal arteries, usually four or five in number, arise from the front of 
the aorta, and pass obliquely downwards to the oesophagus, formiug a chain of 
anastomoses along that tube, anastomosing with..the oesop hag eal branches of the 
inferior thyroid Arteries above, and with ascending branches from the phrenic and 
gastric arteriea,.balow. 

The posterior mediastinal arteries are numerous small vessels which supply the 
glands and loose areolar tissue in the mediastinum. * • 

The ^I ntercostal arte ries arise from the back part of the aorta. They are usually 
ten in number on each side, the superior i nter costal . space(and occasionally the 
second One) being supplied by the superior intercostal, a branch of,the subclavian. 
The right intercostal^ are longer than the left, on account of the position of the 
aorta on the left side of the spine; they pass outwards, across the bodies of the 
vertebrae, to the intercostal spaces, being covered by the pleura, the oesophagus, 
thoracic duct, sympathetic nerve, and the vena azygos major; the left passing 
beneath the superior intercostal vein, the vena azygos minor, and sympathetic. 
In the intercostal spaces, each artery divides into two branches; an anterior, or 
proper intercostal branch ; and a posterior, or dorsal branch. 

The anterior branch passes outwards, at first lying upon the External inter¬ 
costal muscle, covered in front by the pleura and a thin fascia. It then passes 
between the two layers of Intercostal muscles, and, having ascended obliquely 
to the lower border of the rib above, divides, near the angle of that bone, into 
two branches : of these the larger runs in the groove, on the lower border of 
the rib above ; the smaller branch along the upj>er border of the rib below ; passing 
forward, they supply the Intercostal muscles, and anastomose with the anterioi 
intercostal branches of the internal mammary, and with the thoracic branches oi 
the axillary artery. The first aortac._J.nteroostal anastomoses with the superior 
intercostal and the last three pass between the abdominal muscles, inosculating 
with the epigastric in'front, and with the phrenic and lumbar arteries. Each 
intercostal artery Is accompanied by a vein and' nerve, the former being above,land 
the latter below, excepFIh the upper intercostal spaces, where the nerve is at firsl 
above the artery. The arteries are protected from pressure during the action o’ 
the Intercostal muscles, by fibrous arches thrown across, and attached by eacl 
extremity to the bone. 

The posterior or dorsal brananrot each intercostal artery, passes backwards to tilt 
inner side of the anterior costo-transverse ligament, and divides into a spinal 
branch, which supplies the vertebra), the spinal cord and its membranes, and a 
muscular branch, which is distributed to the muscles and integument of the back. 

Tiie Abdominal Aorta. (Fig. 226.) 

The Abdominal Aorta commences at the aortic opening of the Diaphragm, in 
front of the body of the last dorsal vertqj?ra, and, descending a little to the lefi 
side of the "vertebral column, terminates on the body of the fourth lumbar vert eb ra 
commonly a little to the lef t of the middle line,* where it divides into the two com 
mon. iliac arteries. It diminishes rapidly in size, in consequence of the many larg< 

* Prof. lister, having accurately examined 30 bodies in order to ascertain the exact poin 
of termination of this vessel, found it * either absolutely, or almost absolutely, mesial in 15 
while in 13 it deviated more or less to the left, and in 2 was slightly to the right.’ Syst, q 
Sury., edited by T. Holmes, 2nd ed. vol, v. p. 652. 

c c 2 
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branches which it gives off. As it lies upon the bodies of the vertebra*, the curve 
which it describes is convex forwards, the greatest convexity correspond ing to t he 
third lumbar vertebra, which is a little abovermd to the left side of the umbilicus. 

Relations. It is covered, in front, by the lesser omentum and stomach, behind 
which are the branches of the coeliac axis, and the solar plexus; below these, by 
the splenic vein, the pancreas, the left renal vein, the transverse portion of the 


226.—The Abdominal Aorta and its Branches. 



duodenum, the mesentery, and aortic plexus. Behind, it is separated from the 
lumbar vertebrae by the left lumbar veins, the receptacnlum chyli, and thoracic 
duct. On the right side, it is in relation with the superior vena cava (the right 
eras of the Diaphragm being interposed above), the vena azygos, thoracic duct, and 
right semilunar ganglion; on the left aide, with the sympathetic nerve, and left 
semilunar ganglion. 
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Plan or the Relations or the Abdominal Aorta. 


In front,. 


Lesser omen turn and stomach. 

Branches of coeliac axis and solar plexus. 
Splenic vein. 

Pancreas. 

Left renal vein. 

Transverse duodenum. 

Mesentery. 

Aortic plexus. 


Right, side. 

Right crus of Diaphragm. 
Inferior vena cava. 

Vena azygos. 

Thoracic duct. 

Right semilunar ganglion. 



Left side. 

Sympathetic nerve. 

Left semilunar ganglion. 


I .eft lumbar veins. 
Receptaeulum cliyli. 
Thoracic duct. 
Vertebral column. 


Surgical Anatomy. Aneurisms of the abdominal aorta near the coeliac axis communicate 
in nearly equal proportion with the anterior and posterior parts of the artery. 

When an aneurismal sac is connected with the back part of the abdominal aorta, it 
usually produces absorption of the bodies of the vertebrae, and forms a pulsating tumour, 
that presents itself in the left hypochondriac or epigastric regions, accompanied bj' 
symptoms of disturbance of the alimentary canal. Pain i,s invariably present, and is 
usually of two lands—a fixed and constant pain in the back, caused by tlie tumour pressing on 
or displacing the branches of the solar plexus and splanchnic nerves, and a sharp lancinating 
pain, radiating along those branches of the lumbar nerves which are pressed on by the 
tumour; hence the pain in the loins, the testes, the hypogastrium, and in the lower limb 
(usually of the left side). This form of aneurism usually bursts into the peritoneal 
cavity, or behind the peritoneum, in the left hypochondriac region : or it may form a large 
aneurismal sac, extending down as low as Poupart’s ligament; haemorrhage in these cases 
being generally very extensive, but slowly produced, and not rapidly fatal. 

When an aneurismal sac is connected with the front of the aorta near the ccelinc axis, 
it forms a pulsating tumour in the left hypochondriac or epigastric regions, usually attended 
with symptoms of disturbance of the alimentary canal, as sickness, dyspepsia, or consti¬ 
pation, and accompanied by pain, which is constant, but nearly always fixed in the loins, 
epigastrium, or some part of the abdomen; the radiating pain being rare, as the lumbar 
nerves are seldom implicated. This form of aneurism may burst into the fieri ton enl 
cavity, or behind the peritoneum, between the layers of the mesentery, or, more rarely, into 
the duodenum; it rarely extends backwards so as to affect the spine. 

The abdominal aorta has been tied several times, and although none of the patients 
permanently recovered, still, as one of them lived as long as ten days, the possibility of the 
re-establishment of the circulation mav be considered to be proved. In the lower animals 
this artery is often successfully tied. The vessel may be reached in several ways. Tn the 
original operation, performed by Sir. A. Cooper, an incision was made in the linea alba, 
the peritoneum opened in front, the finger carried down amongst the intestines towards t lie 
spine, the peritoneum again opened behind, by scratching through the mesentery, and the 
vessel thus reached. Or either of the operations, described below, for securing the common 
iliac artery, may, by extending the dissection a sufficient distance upwards, be made use 
of to expose the aorta. The chief difficulty in the dead subject consists in isolating the 
artery, in consequence of its great depth; but in the living subject, the embarrassment 
resulting from the proximity of the aneurismal tumour, and the gVeat probability of disease 
in the vessel itself, add to the dangers and difficulties of this formidable operation so greatly, 
that it is very doubtful whether it ought evor to be performed. 

The collateral circulation would be carried on by the anastomosis between the internal 
mammary and the epigastric; by the free communication between the superior and inferior 
mesenteries, if the ligature were placed above the latter vessel; or by the anastomosis between 
the inferior mesenteric and the internal pudic, when (as is more common) the point of 
ligature is below the origin of the inferior mesenteric; and possibly by the anastomoses of 
the lumbar arteries with the branches of the internal iliac. 

The circulation through the abdominal aorta may be commanded, in thin persons, by firm 
pressure with the fingers. A tourniquet has been invented for this purpose, which is of the 
greatest use in amputation at the hip-joint and some other operations. 
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Branches op the Abdominal Aorta. 


Phrenic. 


{ Gastric. 
Hepatic. 
Splenic. 

Superior mesenteric. 
Suprarenal. 


Renal. 

Spermatic, 

Inferior mesenteric. 
Lumbar. 

Sacra media. 


The branches may be divided into two sets : j. Those supplying the viscera. 
2. Those distributed to the walls of the abdomen. 


Visceral Branches. 

v r Gastric. 
Cecliac axis. < 11 epatie. 

L Splenic. 

Superior mesenteric. 
Inferior mesenteric. 
Suprarenal. Renal. Spermatic. 


Parietal Branches. 

Phrenic. 

Lumbar. 

Sacra media. 


C'celiac Axis. (Fig. 227.) 

To expose this artery, raise the liver, draw down the stomach, and then tear through the 
layers of tho looser omentum. 

The Coeliac axis is a short thick trunk, about half an inch in length, which 
arises from the aorta, opposite the margin of the Diaphragm, and, passing nearly 
horizontally forwards (in tho erect posture), divides into throe large branches, the 
gastric, hepatic, and splenic, occasionally giving off one of the phrenic arteries 

Relations. It is covered by the lesser omentum. On the right side, it is in 
relation with the light semilunar ganglion, and the lobus Spigelii; on the left side, 
with the left semilunar ganglion and cardiac end of the stomach. Below, it rests 
upon the upper border of the pancreas. 

The Gastric Artery ( Coronaria Ventriculi), the smallest of the three branches 
of the coeliac axis, passes upwards and to the left side, to the cardiac orifice of the 
stomach, distributing branches to the oesophagus, which anastomose with the aortic 
oesophageal arteries; others supply the cardiac end of the stomach, inosculating with 
branches of the splenic artery: It then passes from left to right, along the lessor 
curvature of the stomach to the pylorus, lying in its course tetween the layers of 
the lesser omentum, and giving branches to both surfaces of the organ : at its jtermi- 
nation it anastomoses with the pyloric branch of the hepatic. 

The Hepatic Artery in the adult is intermediate in size between the gastric 
and splenic ; in the foetus, it is the largest of the three branches of the cceliac axis. 
It passes upwards to the right side, between the layers of the lesser omentum, and 
in front of the foramen of Winslow, to the transverse fissure of the liver, where 
it divides into two branches, light and left, which supply the corresponding lobes ot 
that organ, accompanying the ramifications of the vena port® and hepatic duct. 
The hepatic artery, in its course along the right bbrder of the lesser omentum, is in 
relation with the ductus communis choledochus and portal veins, the duct lying to 
the right of the artery, and the vena portae behind. 

Its branches are the 
Pyloric. 

Gastro-duodenalis. 

Cystic. 


{ Gastro-epiploica dextra. 
Panoreatico-duodenalis superior. 
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The pyloric branch arises from the hepatic, above the pylorus, descends to the 
pyloric end of the stomach, and passes from right to left along its lesser curvature, 
supplying it with branches, and inosculating with the gastric artery. 

The gastro-duodemdis (fig. 228) is a short but large branch, which descends 
behind the duodenum, near the pylorus, and divides at the lower border of the 
stomach into two branches, the gastro-epiploica dextra and the pancreatico- 
duodenalis superior. Previous to its division, it gives off two or three small inferior 
pyloric branches to the pyloric end of the stomach and pancreas. 

The gastro-epiploica dextra runs from light to left along the greater curvature 
of the stomach, between the layers of the great omentum, anastomosing about the 
middle of the lower border of the stomach with the gastro-epiploica sinistra from 
the splenic artery. This vessel gives off numerous branches, some of which ascend 


227.—The Cceliac Axis and its Branchos, the Liver having been raised, and 
the Lesser Omentum removed. ' 



to supply both surfaces of the stomach, whilst others descend to supply the great 
omentum. ' , 

The pancreatico-duodenalis superior descends along the contiguous margins of 
the duodenum and pancreas. It supplies both these organs, and anastomoses 
with the inferior pancreatico-duodenal branch of the superior mesenteric artery, and 
with the pancreatic branches of the Splenic. 

In ulceration of the duodenum, which frequently occurs in connection with 
severe burns, this artery may be involved, and death may occur from hsemorrhage 
into the intestinal canal. t 

The cystic artery (fig. 227), usually a branch of the right hepatic, passes upwards 
and forwards along the neck of the gall bladder, and divides into two branches, 
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one of which ramifies on its free surface, the other between it and the substance 
of the liver. 

The Splenic Aktery, in the adult, is the largest of the three branches of the 
eoeliac axis, and is remarkable for the extreme tortuosity of its course. It passes 
horizontally to the left side behind the upper border of the pancreas, accompanied 
by the splenic vein, which lies below it j and, on arriving near the spleen, divides 


228.—The Coeliac Axis and its Branches, the Stomach haring been raised, and 
the Transverse Meso-oolon removed. 



into branches, some of which enter the hilnm of that organ to lie distributed to its 
structure, whilst others are distributed to the great end of the stomach. 

The branches of this vessel are : 

Pancreaticse parvae. Gastric (Vasa brevia). 

Pancreatica magna. Gastro-epiploica sinistra. 

The pancreatic are numerous small branches derived from the splenic as it runs 
behind the upper border of the pancreas, supplying its middlo and left parts. One 
of these, larger than the rest, is given off from the splenic near the left extremity 
of the pancreas ; it runs from left to right near the posterior surface of the gland, 
following the course of the pancreatic duct, and is called the pancreatica magna • 
These vessels anastomose with the pancreatic branches of the pancreatico-duodenal 
arteries, derived from the hepatic on the one hand and superior mesenteric on the 
other. 

The gastric (vam brevia) consist of from five to seven small branches, which 
anse either from the termination of the splenic artery, or from ita terminal 
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branches; and passing from left to right, between the layers of the gastro-splenio 
omentum, are distributed to the great curvature of the stomach; anastomosing 
with branches of the gastric and gastro-epiploica sinistra arteries. 

The gastro-epiploica sinistra, the largest branch of the splenic, runs from left to 
right along the great curvature of the stomach, between the layers of the great 
omentum; and anastomoses with the gastro-epiploica dextra. In its course it dis¬ 
tributes several branches to the stomach, which ascend upon both surfaces; others 
descend to supply the omentum. 

Superior Mesenteric Artery. (Fig. 229 ) 

In order to expose this vessel, raise the great omentum and transverse colon, draw down 
the small intestines, and cut. through the peritoneum where the transverse meso-eolon and 
mesentery join: the artery will then he exposed, just as it issues from beneath the lower 
border of the pancreas. , * 

The Superior Mesenteric Artery supplies the whole length of the small 
intestine, except the first part of the duodenum ;'TiT also sup plies the c n ecnm , 
ascendi ng andjgumverse colon ; it. is a vessel of large size, arising from the fore 
pari ot the aorta, about a quarter of an inch below the coeliac axis ; being covered 
at its origin by the splenic vein and pancreas. It passes forwards, between the 
pancreas and transverse portion of the duodenum, crosses in front of this portion 
of the intestine, and descends between the layers of the mesentery to the right 
iliac fossa, where it terminates, considerably diminished in size. In its course it 
forms an arch, the convexity of which is directed forwards and downwards to the 
left side, the concavity backwards and upwards to the right. It is accompanied 
by the superior mesenteric vein, and is suiTOundcd by the superior mesenteric 
plexus of nerves. Its branches are the , 

Inferior pancreatico-duodenal. Ileo-eolic. 

Vasa intestini tenuis. Co lire dextra. 

Colica media. 

The inferior pancrea,t,ico-duodenal is given off from the superior mesenteric 
behind the pancreas, and is distributed to the head of the pancreas, with the trans¬ 
verse and descending portio n s of the duodenum; anastomosing with the superior 
puncreatico-cYu odenal artery. 

The vasa intestini tenuis arise from the convex side of the superior mesenteric 
artery. They are usually from twelve to fifteen in number, and are distributed to 
the jejunum and ileum. They run parallel with one another between tfie layers of 
the mesentery; each vessel dividing into two branches, which unite with a si m ilar 
branch on each side, forming, a series of arches, the convexities of which are 
directed towards the intestine. From this first set of arches branches arise, which 
again unite with similar branches from either side, and thus a second series of 
arches is formed; and from these latter, a third, and a fourth, or even fifth series 
of arches are constituted, diminishing in size the nearer they approach the intes¬ 
tine. From the terminal arches numerous small straight vessels arise which 
encircle the intestine, upon which they are distributed, ramifying thickly between 
its coats. 

The ileo-colic artery is the l owest branch given off from the concavity of the 
su perior mesenteric artery. It descends be tween the lsiyers of the mesentery to 
the right ili ac fo ssa, where it divides in to two branches. Of these, the inferior 
pne inosculates with the lowest branches of the vasa intestini tenuis, from tiSTSom. 
vexity of which branches proceed!*) su pply the termination of the ileum, the ccecu m 
and ap pendix cceci, and the ileo-c oecal valve. The superior division inosculates 
with the co licadext m. and supplies the Commencement of th e eoIo n! 

The colica dextra arises from about the middle of the concavity of the superio r 
me senteri c artery, and, passing beneath the peritoneum to the middle of the . 
ascending colon, divides into two branches; a descending branch which inoscu- 
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lates with the ileo-colic; and an ascending branch, which anastomoses with the 
colica media. These branches form arches, from the convexity of which vessels 
are distributed to the ascending colon. The branch es of this vessel are cove red 
with peritoneum only on the ir ante rior aspe ct 

The colica media arises from the upper part of the concavity of the superior 
mesenteric, and, passing forwards between the layers of the transverse meso-colon, 
divides into two branches : the one on the right side inosculating with the colica 
dextra; that on the left side, with the colica sinistra, a branch of the inferior 
mesenteric. From the arches formed by their inosculation, branches are distributed 
to the transverse colon. The branches of this vessel lie between two layers of 
peritoneum. 

229.—The Superior Mesenteric Artery and its Branches. 



Inferior Mesenteric Artery. (Fig. 230.) 

In order to expose this vessel, draw the small intestines and mesentery over to the right 
side of the abdomen, raise the transverse colon towards the thorax, and divide the peritoneum 
covering the left side of tire aorta. 

The Inferior Mesenteric Artery supplies the descending and sigmoid flexure 
of the colon, and the greater part of the rectum. It is smaller than the superior 
mesenteric ; and arises from the left side of the aorta, between one and two inches 
Above its division into the common iliacs. It passes downwards to the left iliac 
fossa, and then descends, between the layers of the meso-rectum, into the pelvis. 
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under the name of the superior h/oevwrrhoidaL&rleirjl- It lies at first in olose relation 
•with the left side of the aSrtaffe^ superior hsemorrhoidal in front 

of the left common iliac artery. Its branches are the 

Colica sinistra. Sigmoid. 

Superior hsemorrhoidal. 


230.—The Inferior Mesenteric and its Branches. 



The colica sinistra passes behind the peritoneum, in front of the left kidney, 
to roach the descending colon, and divides into two branches: an ascending 
branch, which inosculates with the colica media; and a descending branch, which 
anastomoses with the sigmoid ai'tery. From the arches formed by these inoscu¬ 
lations, branches are distributed to the descending colon. 

The siymoid artery runs obliquely downwards across the Psoas muscle to the' 
sigmoid flexure of the colon, and divides into branches .which supply that part of 
the intestine; anastomosing above, with the colica sinistra ; and below, with the 
superior hemorrhoidal artery. This vessel is sometimes replaced by three-or four 
small branches. 

The superior JuemorrhoidaZ artery , the continuation of the inferior mesenteric, 
descends into the pelvis between the layers of the meso-rectum, crossing, in its 
c ourse, th e ureter, and left common iliac vessels. O pposite the middle of the 
sacrum, it divides into two IbrahcH es. which descend one on each side, of the rectum, 
where they divide t o; small .branches, wEIcK are distributed between the 

mucous and muscular coats of that tube, nearly as far as its lower end j atiasto- 
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moving with each other, with the mid(R&.Jigempi'r]«>idal arteries, branches of the 
internal iliac, and with the inferior haemorrhoidal branches of the internal pudic. 

The student’ should especially remark, that the trunk of the vessel descen ds 
along the back part of the rectum as far as the middle of the sacrum before it 
divides; this is about a finger’s length or four inches from the amis. In disease 
of this tube, the rectumshould 'never be divided beyond this point in that direction, 
for foar of involving this arterv. 

The Suprarenal. Arteries (fig. 226) are two small vessels which arise, one on 
each side of the aorta, opposite the superior mesenteric artery. They pass obliquely 
upwards and outwards to the under surface of the suprarenal capsules, to which 
they are distributed, anastomosing with capsular branches from the phrenic and 
renal arteries. In the adult these arteries are of small size; in the foetus they are 
as large as the renal arteries. 

The Renal Arteries are two large trunks, which arise from the sides of the 
aorta, immediately belowv the superior mesenteric artery. Each is directed out¬ 
wards, so as to form nearly a right angle with the aorta. The right is longer 
than the left, on account of the position of the aorta; it, passes behind the inferior 
vena cava. The left is somewhat higher than the right. Previously to entering 
the kidney, each artery divides into four or five branches which are distributed to 
its substance. At the hilnm, these branches lie between the renal vein and ureter, 
the vein being usually in front, the ureter behind. Each vessel gives off some 
small branches to the suprarenal capsules, the ureter and the surrounding cellular 
membrane and muscles. 

The Spermatic Arteries are distributed to the testes in the male, and to the 
ovaria in the foinale. They are. two slender vessels, of considerable length, which 
arise from the front of the aorta., a little lielow the renal arteries. Each artery 
passes obliquely outwards and downwards, behind the peritoneum, crossing the 
ureter, and resting on the Psoas muscle, the right spermatic lying in front of the 
inferior vena cava, the left behind the sigmoid flexure of the colon. On reaching 
the margin, of the pelvis, each vessel passes in front of the corresponding external 
iliac artery, and takes a different course in the two sexes. 

In the. male ., it is directed outwards, to the internal abdominal ring, and accom¬ 
panies the other constituents of the spermatic cord along the spermatic canal to 
the testis, where it becomes tortuous, and divides into several branches, two or 
three of which accompany the vas deferens, and supply the epididymis, anastomos¬ 
ing with the artery of the vas deferens; others pierce the back pirt of the tunica 
albuginea, and supply the substance of the tastis. 

In the, female, the spermatic arteries (ovarian) are shorter than in the male, and 
do not pass out of the abdominal cavity. On arriving at the margins of the pelvis 
each artery passes inwards, between the two lamina; of the broad ligament of the 
uterus, to lie distributed to the ovary. One or two small branches supply the 
Fallopian tube; another passes on to the side of the uterus, and anastomoses with 
the uterine arteries. Other offsets are continued along the round ligament, through 
the inguinal canal, to the integument of the labium and groin. 

At an early period of fetal life, when the testes lie by the side of the spine, 
lielow the kidneys, the spermatic arteries are short; but as these organs descend 
from the abdomen into the scrotum the arteries become gradually lengthened. 

The Phrenic Arteries are two small vessels, which present much variety in 
their origin. They may Arise separately from the front of the aorta., immediately 
al>ove the cooliac axis, or by a common trunk, which may spring either from the 
aorta or from the coeliac axis. Sometimes one is derived from the aorta, and the 
other from one of the renal arteries. In only one out of thirty-six cases examined 
did these arteries arise as two separate vessels from the aorta. They diverge from 
one another across the crura of the Diaphragm, and then pass obliquely upwards 
and outwards upon its under surface. The left phrenic passes behind the oeso¬ 
phagus, and runs forwards on the left side of the oesophageal opening. The right 
phrenic passes behind tho liver and inferior vena cava, and ascends along the 
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right side of the aperture for transmitting that vein. Near the back part of the 
central tendon, each vessel divides into two branches. The internal branch runs 
forwards to the front oT ‘iKeTfhbrax, supplying the Diaphragm, and anastomosing 
with its fellow of the opposite side, and with the musculo-phrenie, a branch of the 
intemaTm amm a r y. The external branch posses towards the side of the thorax, 
and inosculates with the intercostal arteries. The internal branch of the right 
phrenic gives off a few vessels "to the inferior vena cava • and the left one some 
branches to the oesophagus. Each vessel also sends capsular branches to tire supra¬ 
renal capsule of its»own side. The spleen on the left side, and the lirer on the 
right, also receive a few branches from these vessels. 

The Lumbak Arteries are analogous to the intercostal. They are usually four 
in number on each side, and arise from the back pai*t of the aorta, nearly at right 
angles with that vessel. They pass outwards and backwards, around the sides of 
the liody of the corresponding lumbar vertebra, behind the sympathetic nerve and 
the Psoas muscle; those on the right side being covered by the inferior vena cava, 
and the two upper ones on each side by the crura of the Diaphragm. In the 
interval between the transverse processes of the vertebra each artery divides into 
a clor-sal and an abdominal branch. 

The dorsal branch gives off, immediately after its origin, a spinal branch, which 
enters the spinal canal; it then continues its course backwards, between the 
transverse processes, arid is distributed to the muscles and integument of the back, 
anastomosing with the similar branches of the adjacent lumbar arteries, and with 
the posterior branches of the intercostal arteries. 

The spinrd branch, besides supplying offsets which run along the nerves to the 
dura mater and cauda equina, anastomosing with the other spinal arteries, divides 
into two branches, one of which ascends on the posterior surface of the body of 
the ver tebra above, and the other descends on the posterior surface of the body of 
the vertebra below, both vessels anastomosing with similar branches from neigh¬ 
bouring spinal arteries. The inosculations of these vessels on each side, throughout 
the whole length of the spine, form a series of arterial arches behind the bodies of 
the vertebra, which are connected with each other, and with a median longitudinal 
vessel, extending along the middle of the {>osterior surface of the bodies of the 
vertebra, by transverse branches. From these vessels offsets are distributed to the 
periosteum and bones. 

The abdominal branches pass outwards, behind the Quadratus lumborum, the 
lowest branch occasionally in front of that muscle, and, being continued between 
the abdominal muscles, anastomose with branches of the epigastric and internal 
mammary in front, the intercostals above, and those of the ilio-lumbar and circum¬ 
flex iliac, below. 

The Middle Sacral Artery is a small vessel, about the size of a crow-quill, 
which arises from the back pari of the aorta, j ust at its bifurcation. It descends 
upon the last lumbar vertebra, and along the middle line of the front of the sacrum, 
to the upper part of the coccyx, where it anastomoses with the lateral sacral 
arteries, and terminates in a minute branch, which runs down to the situation of 
the body presently to be described as * Luschka’s gland.’ From it, branches arise 
which run through the meso-rectum, to supply the posterior surface of the rectum. 
Other branches are given off on each side, which anastomose with the lateral sacral 
arteries, and send off small offsets which enter the anterior sacral foramina. 

Coccygeal Gland, or, Luschka’s Gland. —Lying near, the tip of the coccyx 
in a small tendinous interval formed by the union of the levator ani muscles 
of either side, and just above the coccygeal attachment of the Sphincter ani, is 
a small conglobate body, about as large as a lentil or a pea, first described by 
Luschka,* and named by him the coccygeal gland, but the real nature and uses of 
which are doubtful, nor does it seem at present certain that it always exists. 
Its most obvious connections are with the arteries of the part. It receives 

* Der Hirnanhang und die Steissdruse des Menschen, Berlin, 1860; Anatomic des Mentchen , 
Tubingen, 1864, vol. ii. pt. 2, p. 187. . 
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comparatively large branches from the middle and lateral sacral arteries; and 
its structure, according to Julius Arnold,* consists in great measure of dilated 
arterial vessels. On this account Arnold proposes to call it not a gland, but 
* glomerulus anterio-coecygeus.’ It is sometimes single, sometimes formed of 
several lol>es, surrounded by a very definite capsule, into whfch the sympa¬ 
thetic filaments from the ganglion impar are to be traced, and in which they 
are said by some observers to terminate. The structure of the body is composed 
of a number of cavities, which Luschka believes to be glandular follicles, but which 
are regarded by Arnold as fusiform dilatations of the terminal branches from the 
middle sacral arteries. Nerves pass into this little body both from the, sympa¬ 
thetic and from the fifth sacral, and in the interstices of the lobules nerve-cells are 
described. 

This body has been variously regarded as an appendage to the nervous or to the 
arterial system. The former seems to be Luschka’s view, the latter is Amold’s.t 
Arnold’s view is supportql by the observation of Dr. Macalister, $ that he has found 
in several birds the middle sacral arteries terminating in a bunch of interlacing 
and anastomosing capillaries, but without any capsule; and it is rendered in the 
highest degree probable, if Arnold’s observation be correct, that several small 
saccular bodies, of a somewhat similar kind, may Jjoe found connected with the 
middle sacial artery. 

For a more detailed description of this body, we would refer to the elaborate 
account in ‘ Luschka’s Anatomie,’ and to the authorities quoted in Dr. Macalister’s 
paper, as well as to a monograph by Dr. W. Mitchell Banks, reprinted in 1867 
from the ‘Glasgow Medical Journal.’ 

Common Iliac Arteries. 

The abdominal aorta divides into the two common iliac arteries. The bifur¬ 
cation usually takes place on the left side of the body of the fourth lumbar 
! vertebra. This point corresponds to the left side of the umbilicus, and is on a 
level with a line drawn from tho highest point of one iliae crest to the other. The 
common iliac arteries are about two inches in length ; diverging from the termi¬ 
nation of the aorta, they pass downwards and outwards to tho margin of the 
pelvis, and c|ndde opposite the intervertebral substance, between the last lumbar 
vertebra and the sacrum, into two branches, the external and internal iliac arteries : 
the former supplying the lower extremity; the latter, the viscera and parietes of 
the pelvis. 

The right common iliac is somewhat larger than the left, and passes more 
obliquely across the body of the last lumbar vertebra. In front of it are the peri¬ 
toneum, the ileum, branches of the sympathetic nerve, and, at its point of division, 
the ureter. Behind, it is separated from the last lumbar vertebra by the two com¬ 
mon iliac veins. On its outer side, it is in relation with the inferior vena cava, and 
the right common iliac vein, above; and the Psoas magnus muscle below. 

The left common iliac is in relation, in front, with the peritoneum, branches of 
the sympathetic nerve, and the superior lueinorrhoidal artery; and is crossed at its 
point of bifurcation by the ureter. The left common iliac vein lira partly on the 
inner side, and partly beneath the artery; on its outer side, the artery is in relation 
with the Psoas magnus. 

Branches. The common iliac arteries give off small branches to the peritoneum, 
Psoas muscles, ureters, and the surrounding cellular membrane, and occasionally 
give origin to the ilio lumbar, or renal arteries. 

* Virchow, Arch., 1864, 5, 6; see also Krause and Meyer in Henle and Pfeiffer’s Zeitsch. 
f. rat. Medicin. 

t In a course of lectures recently delivered at the College of Surgeons on the Develop¬ 
ment of the Brain, Mr. Callender suggests that Luschka’s gland may have the same relation 
to the development of the spinal cord as he proves the pineal and pituitary body to have to 
that of the brain. Brit. Med. Joum., June 13, 1874. 

$ British Medical Journal, Jan. u, 1868. 
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Plan of the Relations of the Common Iliac Arteries. 0 
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Peculiarities. The point of amain varies according to the bifurcation of the aorta. In 
three-fourths of a large number leases, the aorta bifurcated either upon the fourth lumbar 
vertebra, or upon the intervertebral disc between it and the fifth ; the bifurcation being, in 
one case out of nine below, and in one out of eleven above this point. In ten out of every 
thirteen cases, the vessel bifurcated within half an inch above or below the level of the crest 
of the ilium ; more frequently below than above. 

The point of division is subject to great variety. In two-thirds of a large number of cases 
it was between the last lumbar vertebra and the upper border of the sacrum ; being above 
that point in one case out of eight, and below it in one case out of six. The left common 
iliac artery divides lower down more frequently than the right. ? 

The relative length, also, of the two common iliac arteries varies. The right common iliac 
was the longer in sixty-three cases; the,,left in fifty-two ; whilst they were both equal in 
fifty-three. Tbe length of the arteries varied in iive-seveutbs of the cases examined, from 
an inch and a half to three inches; in about half of the remaining cases, the artery was 
longer; and in the other half, shorter; the minimum length being less than half an inch, 
the maximum four and a half inches. In one instance, the right common iliac was found 
wanting, tbe external and internal iiiacs arising directly from the aorta. 

Surgical Anatomy. The application of a ligature to the common iliac artery may be re¬ 
quired on account of aneurism or lucmorrhage, implicating the external or internal iiiacs, or 
on account of secondary haemorrhage after amputation of tbe thigh high up. It has been 
seen that the origin of this vessel corresponds to tbe left side of tbe umbilicus on a level 
with a line drawn from the highest point of one iliac crest to the opposite one, and its course 
to a line extending from the left side of the umbilicus downwards towards the middle of 
Poupart's ligament. The line of incision required in the first steps of an operation for 
securing this vessel, would materially depend upon the nature of the disease. If the surgeon 
select the iliac region, a curved incision, about five inches in length, may be made, commenc¬ 
ing on the left side of the umbilicus, carried outwards towards the anterior superior iliac 
spine, and then along the upper border of Poupart’s ligament, as far as its middle. But if 
the aneurismal tumour should extend high up in the abdomen, along the external iliac, it 
is better to select the side of tbe abdomen, approaching the artery from above, by making 
an incision from four to five inches in length, from about two inches above and to the left 
of the umbilicus, carried outwards in a curved direction towards tbe lumbar region, and 
terminating a little below the anterior superior iliac spine. The abdominal muscles (in either 
case) having been cautiously divided in succession, the transversals fascia must be carefully 
cut through, and the peritoneum, together with the ureter, separated from the artery, and 
pushed aside; the sacro-iliac articulation must then bo felt for, and upon it the vessel will 
be felt pulsating, and may be fully exposed in close connection with its accompanying vein. 
On the right side, both common iliac veins, as well as the inferior vena cava, are in close 
connection with the artery, and must be carefully avoided. On the left side, the vein 
usually lies on tbe inner side, and behind tbe artery; but it occasionally happens that tbe 
two common iliac veins are joined on the left instead of the right side, which would add 
much to the difficulty of an operation in such a case. The common iliac artery may be so 
short that danger may be apprehended from secondary haemorrhage if a ligature is applied to 
it. It would be preferable, in such a case, to tie both the external and internal iiiacs near 
their origin. 

Collateral Circulation. The principal agents in carrying on the collateral circulation after 
the application of a ligature to the common iliac, are, the anastomoses of the h aemorrhoids ! 
branches of the internal iliac, with the s uperior haemorr hoids! from the inferior mesenteric ; 
the anastomoses of the uterine and o vari an arteries , and oT the v esical-ftrtoriep of opposite 
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sides; of the lateral sacral, with the mid dle sacral artery; of the epigastri c, with the internal 
mam mary, inferior ipjercostal andT^6acarterie8; of the ilio-lumbar, with the last lumbar 
artery; of the obturator artery, by me ans of its pubic branch, with the vessel o f the ciggb- 
site side, and with the internal epigastric; and of the gluteal, with the posterior branches of 
the sacral arteries. 


Internal Iliac Artery. (Fig. 231.) 

The internal iliac artery supplies the walls and viscera of the pelvis, the gene¬ 
rative organs, an 4 inner side of the thigh. It is a short, thick vessel, smaller than 
the external iliac, and about an inch and a half in length, which arises at the point 
of bifurcation of the common iliac; and, passing downwards to the upper margin 



of the great sacro-sciatic foramen, divides into two large trunks, an anterior and 
posterior; a partially obliterated cord, the hypogastric artery, extending from the 
extremity of the vessel forwards to the bladder. 

Relations. In front, with the ureter, which separates it from the peritoneum. 
Behind, with tire internal iliac vein, the lumbo-sacral nerve, and Pyriformis muscle. 
By its outer side, near its origin with the Psoas muscle. 
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Plan or the Relations or the Intebnal Iliac Artery. 


Outer side. 
Psoas mngnus. 


In the foetus, the internal iliac artery (hypogastric) is twice as large as the 
external iliac, ancT a,ppefirs“To t)6 ttrer continuation of the common iliac. Passing 
forwards to the bladder, it ascends along the sides of that viseus^ to its summit, to 
which it gives branches; it then passes upwards along the back part of the anterior 
wall of the abdomen to the umbilicus, converging towards its fellow of the opposite 
side. Having passed thigough the* umbilical opening, the two arteries twine round 
the umbilical vein, forming with it tiro umbilical cord; and, ultimately, ramifying 
in the placenta. The portion of the vessel within the Abdomen is called^ the hypo¬ 
gastric artery; aiid-that'^xtefnaT^ that cjltdty, the'umbilicai Artery. • 

At birth, when,.the placental "circulation ceases, the upper portion of the hypo¬ 
gastric artery, extending from the summit of the bladder upwards to the irtnbilic.ns 
contracts, and ultimately dwindles to a solid fibrous cord; but the lower portion, 
extending from its origin (in wlrat is now the internal iliac artery) for about an 
inch and a half to the wall of the bladder, and thence to the summit of that organ, 
is not totally impervious, though it becomes considerably reduced in size ; and servos 
to convey blood to the bladder, under the name of the superior vesical artery. 

Peculiarities as regards length. In two-thirds of a large number of cases, the length of 
the internal iliac varied between an inch and an inch and a half; jji the remaining third, 
it was more frequently longer than shorter, the maximum length being three iaches, the 
minimum half an inch. - 

The lengths of ...the common and internal iliac arteries hear an inverse proportion to each 
other, the internal iliac artery being long when the common iliac is short, and dee. versd. 

As regards its place, of division. The place of division of the internal iliac varies between 
the upper margin of the sacrum, and the upper borc(§r of the saero-sciatic foramen. 

The arteries of the two sides in a series of cases often differed in length, but neither 
seemed constantly to exceed the other. 

t Surgical Anatomy. The application of a ligature to the internal iliac artery may be 
required in cases of aneurism or haemorrhage affecting one of its branches. The vessel 
may be secured by making an incision through the abdominal parietes in the iliac region, 
in a direction and to an extent similar to that for securing the common iliac; the traus- 
versalis fascia having been cautiously divided, and the peritoneum pushed inwards from 
the iliac fossa towards the pelvis, the finger may feel the pulsation of the external iliac at 
the bottom of the wound : and, by tracing this vessel upwards, the internal iliac is arrived 
at, opposite the sacro-iliac articulation. It should he remembered that the vein lies behind, 
and on the right side, a little external to the artery, and in close contact with it; the ureter 
and peritoneum, whieh lie in front, must also he avoided. The degree of facility in apply¬ 
ing a ligature to this vessel will mainly depend upon its length. _ It has been seen that, rn 
the great majority of the caseB examined, the artery was short, varying from an inch to an 
inch and a half; in these cases, the artery is deeply seated in the pelvis; when, on the con¬ 
trary, the vessel is longer, it is found partly above that cavity. If the artery is very short, as 
occasionally happens, it would he preferable to apply a ligature to the common iliac, or upon 
the external ana internal iliacs at their origin. 

Collateral Circulation. In Prof. Owen’s dissection of a case in which the internal iliac 
artery had been tied by Stevens ten years before death, for aneurism of the sciatic artery, 
the internal iliac was found impervious for about an inch above the ppint where the 
ligature had heen applied; hut the obliteration did not extend to the origin of the external 
iliac, as the ilio-lumbar artery arose just above this point. Below the point of obliteration, 
the artery resumed its natural diameter, and continued so for half an mchy the obturator, 
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lateral sacral, and gluteal, arising in succession from the latter portion. The obturator 
artery was entirely obliterated. * The lateral sacral artery was as large as a crow’s quill, and 
had a very free anastomosis with the artery of the opposite side, and with the middle 
sacral artery. The sciatie artery was entirely obliterated as far as its point of connection 
with the aneurismal tumour; but, on the distal side of 4 the sac, it was continued down 
along the hack of the thigh nearly as large in size as the femoral, being pervious about an 
inch below thd sac by receiving an anastomdbing vessel from the profunda. The circulation 
was carried on by the anastomoses of the uterine and ovarian arteries'; of the opposite vesical 
arteries; of the hsemorrhoidal branches of the internal iliac, with those from the. inferior 
mesenteric; of the obturator artery, by means of its pubic branch, with the vessel of the 
opposite side, and witli the epigaHric and internal circumflex: df the circumflex and per¬ 
forating branches of the femoral, with the sciatic; of the gluteal, with the posterior branches 
of the sacral arteries; of the ilio-lumbdr,' with the last lumbar; of the lateral sacral, with 
the middle sacral; and of the circumflex iliac, with the iliq-lumhar and gluteal. 


Branches of the Internal Iliac. 


From the Anterior Trunk. From the Posterior Trunk. 


Superior vesical. 
Middle vesicaL 
•Inferior vesical. 

M iddle ha: tnori h oi d al. 
* Obturator. 

Internal pudic. 

• Sciatic. 


Ilio-lmnbar. 
Lateral sacral. 
Gluteal. 


In female. 


Uterine. 

Vaginal. 


The superior vesical is that, part of the foetal hypogastric artery which remains 
pervious after birth. It extends to the side of the bladder, distributing numerous 
branches to the body and fundus of the organ. From one of these ji*»Iender 
vessel, is derived, which accompanies the vas deferens in its courser to the testis, 
whore it anastomoses with the spermatic artery. This is the artery of the vas 
(leferem. Other branches supply the ureter. 

The middle vesical, usually a branch of the superior, iq distributed to the base 
of the bladder, and under surface of the vesiculse seminales. 

The inferior vesical arises from the anterior division of the internal iliac, in 
common with the middle hsemorrhoidal, and is distributed to the base of the bladder, 
the prostate gland, and vesiculse seminales. The branches distributed to the 
prostate communicate with the corresponding vessel of the opposite side. 

The middle hsemorrhoidal artery usually arises together with the preceding vessel. 
It supplies the rectum, anastomosing with the other hsemorrlioidal arteries. . 

The uterine, artery passes downwards from the anterior trunk of the internal 
iliac to the neck of the uterus. Ascending, in a tortuous course on the side of 
this viseus, between the layers of the broad ligament, it distributes branches to 
its substance, anastomosing, near its termination, with a branch from the ovarian 
artery. Branches from this vessel are also distributed to the bladder and ureter. 

The vaginal artery is analogous to the inferior vesical in the male; it descends 
upon the vagina, supplying its mucous membrane, and sending branches to, the 
neck of the bladder and contiguous part of the rectum. 

The Obturator Artery usually arises from the anterior trunk of the internal 
iliac^ Traqu&tTy li-om •UnT posterior. It passes forwards below the brim of. the 
pelvis, to the canal in the upper border of the obturator foramen, and escaping 
from the pelvic cavity through this aperture, divides, onto. MIL Jnteraal apd an 
external branch. In the pelvic cavity this vessel lies upon the pelvic fascia, 
beneathtHe peritoneum, and a little below the obturator nerve; and whils. passing 
through the obturator foramen, is contained in an oblique canal, formed by the 
horizontal branch of the pubes, above, and the arched border of the obturator 
||embrane, bellow. 

v” , * Medico- Chirurgicfd[Trims., vol. xvi; 
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Branches. Within the pelvis., the obturator artery gives off an iliac branch to 
the iliac fossa, which supplies the bone, and the Iliacus muscle, and anastomoses 
with the ilio-lumbar artery; a vesical branch, which runs backwards to supply 
the bladder; and a pubic-b j% n« h , which is g iven off from the vessel just before it 
leaves the pelvic cayitv T" This branch ascends upon the TiaeE “oFTIie pubes,' com- 
mumcating with oteets from the epigastric artery, and with the^correspqndmg 
vessel of- the opposite side! This Jbyanch.ja^koed.. on the inner side of the femoral 
r ing.,,. External to the pelvis, the obturator artery divides"into an external and 
an internal branch, whfcgL are<^ply. mtuated_ beneath the- Qfefeumtpr ext ernus 
muscle.; skirting the circumference of the obturator foramen, they: anastomose*at 
the lower part of this aperture with each other, and with branches of the internal 
circumflex artery. 

The internal branch curves inwards along the inner margin of the obturator 
foramen, distributing branches to the Obturator externus muscle, Pectineus, Adduc¬ 
tors, and Gracilis, and anastomoses with the external branch, and with the internal 
circumflex artery. 

The external branch curv es ro und the, outer margin of‘the foramen, to the space 
Ixitween th e Ge mell us in ferior and Qimdrahus femoyis, where it anastomoses with 
the sciatic artery. It supplies the Obturator muscles, anastomoses, as it passers 
1 rack wards'“with the internal branch and with the internal circumflex, and sends a 
branch to the hip-joinf through the cotyloid notch, which ramifies on the round 
ligament as far as the head of the femur. 

Peculiarities. In two out of every three cases the obturator arises from the internal iliac; 
in one ease in 3^ from the epigastric; and in about one in seventy-two cases by two roots 
from both vessels. It arises in about the same proportion from the external iliac artery. 
The origin of the obturator from the epigastric is not commonly found on both sides of the 
same body. 

Whjin the obturator artery arises at the front of the pelvis from the epigastric, it descends 
almost vertically to the upper part of the obturator ipramen. The artery in this course 
usually lies in contact with the external iliac vein, and on the outer side of the fernofal ring 
(232, tig. 1) ; in such cases it would not be endangered in the operation for femoral hernia. 
Occasionally, however, it curves inwards along the free margin of Gimbernat’s ligament 
(232, fig. 2), and under such circumstances would almost completely encircle the neck of a 
hernial sac (supposing a hernia to exist in such a case), and would he in great danger of being 
wounded if an operation was performed. 


232. --Variations in Oritrin and Course of Obturator Artery. 



The Tvtkrn al Pirmq is the smaller of the two terminal branches of the anterior 
trunk of the internal iliac, and supplies the external organs of generation. It passes 
downwards and outwards to the lower border of the great sacro-sciatic forameu7 
and emgi yes' frbm^tKe pelv is bet w een the Py riformis and Coccygeus muscles; it 
then crosses the spine of tEeli chium. and re : miterg the pelvis through, the lesser 
sacrq-scialiffTbromen. The artery now cro ssqp the Obturator internes muscle^ to 
the ramus of Me 'Ischium, in a shpathof the obturator fascia,'and situated about 
an inch and a half from the margin of the tpberosity^t then ascends forwards gad 
upwards along the ramus a>f the i schium, pier ces t he posterior layer of the tfe e p 
pe rinagaITascia7 ahd' runs forwards along the inner margin of the ramus pf the pubes; 
dually, it perf orates the anterior layer of the deep perinseal fascia, and divides into 
its two terminal branches, the dorsal artery of the penis, and the artery of the corpus 
eavernosum. <• m ■ 


u i> 2 
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Relations. In the first part of its course, within the pelvis, it lies in front of 
the Pyriformis muscle and sacral plexus of nerves, and on the outer side of the 
rectum (on the left side). As it crosses the spine of the ischium, it is covered 
bV the Gluteus maximus, and great sacro-sciatic ligament. In the pelvis, it lies 
on the outer side of the ischio-rectal fossa, upon the surface of the Obturator 
intemus muscle, contained in a fibrous canal formed by the obturator fascia and 
the falciform process of the great sacro-sciatic ligament. It is accompanied by the 
pudic veins, and the internal pudic nerve. 


233.—The Internal Pudic Artery and its Branches in the male. 



Peculiarities. The internal pudic is sometimes smaller than usual, or fails to give off one 
or two of its usual branches; in such cases, the deficiency is supplied by branches derived 
ffrom an additional vessel, the accessory pudic, which generally arises from the pudic artery 
Ibefore its exit from the great sacro-sc latlcforamen, and passes forwards near the base of the 
|hladder, on the upper part of the prostate gland, to the perinneum, where it gives off the 
jfbranches, usually derived from the pudic artery. The deficiency most frequently met with, 
is that in which the internal pudic ends as the artery of the bulb; the artery of the corpus 
cavernosum and arteria dorsalis penis being derived from the accessory pudic. Or the pudic 
maj r terminate as the superficial peril:teal, the artery of the bulb being derived, with the 
other two branches, from the accessory vessel. 

The relation of the accessory pudic to the prostate gland and urethra, is of the greatest 
interest in a surgical point of view, as this vessel is in danger of being wounded in the lateral 
operation of lithotomy. The student should also study the position of the internal pudic 
artery and its branches, when running a normal course, with regard to the same operation. 
The superficial arteries of the perineum and the transverse perinseal are, of necessity, divided 
in this operation, but the htemorrhuge from these vessels is seldom excessive ;* should a 
ligature be required it can readily be applied on account of their superficial position. The 
artery of the bulb may lie divided if the incision be carried too far forwards, and wound of 
this vessel may be attended with serious or even fatal consequences. The main trunk of the 
internal pudic artery stands a risk of being wounded if the incision be carried- too far 
outwards; but being bound down by the Btrong obturator fascia and under cover of the 
ramus of the ischium, the accident is not very likely to occur unless the vessel rune au 
anomalous course. 

v Branches. Within the pelvis, the internal pudic gives off several small branches 
Ivhich supply the muscles, sacral nerves, and pelvic viscera. In the perimeum the 
following branches are given off: 
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Inferior hsemotrhoidal. 
Superficial perinatal. 
Transverse perinteal. 

The inferior hcem&rrhoidal are 


Artery of the bulb. 

Artery of the corpus cavernosum. 
Dorsal artery of the penis, 
two or three small arteries which arise from 


the internal pudic as it passes above th^,. tuberosity of thaischiuin. Grossing the 
ischio-vectal_ fossa, they are"3istributed to the muscles and integument, of thejanal 


"The supe rficial p ^ttflM^-grfertf.Bttpplies the scrotum and muscles and integument 
of the perinanim. It arises from the internaFpudic, in front of the preceding brandies, 
mid 'tiirns*~up wards,.classing either over or under the Transversus perinei muscle 
and runs forwards, parallel to the pubic arcE, m the interspace between the Accelera¬ 
tor uririfu and Erector penis muscles, both of which .it supplios, and is finally 
distributed to the skin of the dartos and scrotum. Ip its passage through, the 
periuseum it lies beneath.the superficial perinatal fascia. 

The transverse perineeal is a small branch which arises either from the internal 
pudic, or from the superficial perinatal artery as it crosses the Transversus perinsei 
muscle. It runs trausversely inwards along the cutaneous surface of the Transversus 
perinwi muscle, which it supplies, as well as the structures between the anus and 
bulb of the urethra, and anastomoses with the one of the opposite side. 

The artery of the bulb is a large but very short vessel which arises from the in¬ 
ternal pudic b etween th e two layers of the deep perinajal fascia, and passing nearly 
transversely inwards, pierces the bulb of the urethra, in which it ramifies. It gives 
off a small branch which descends to supply Oowper’s gland. This artery is of con¬ 
siderable importance in a surgical point of view, as it is in danger of being wounded 
in the lateral operation of lithotomy, an accident usually attended in the adult with 
alarming bsemorrliage. The vessel is sometimes very small, occasionally wanting, or 
even double. It sometimes arises from the internal pudic earlier than usual, and 
crosses the perinaumi to reach the hack part of the bulb. In such a case the vessel 
could hardly fail to he wounded in the performance of the lateral operation for 
lithotomy. If, on the contrary, it should arise from an accessory pudic, it lies more 
forward than usual, and is out of danger in the operation. 

The artery of the corpus cavernosum, one of the terminal branches of the internal 
pudic, arises from that vessel while it is situated between the crus penis and the 
ramus of the pubes; piercing the crus penis obliquely, it runs forwards in the 
corpus cavernosum by the side of the septum pectiniforme, to which its branches are 
distributed. 

The dorsal artery of the penis ascends between the crus and pubic symphysis, 
and piercing the suspensory ligament, runs forwards on the dorsum cf the penis 
to the glans, where it divides into two branches, which supply the glans and prepuce. 
On the dorsum of the penis, it lies immediately beneath the integument, parallel 
with the dorsal vein, and the corresponding artery of the opposite side. It supplies 
the integument, and fibrous sheath of the corpus cavernosum. 

The internal pudic artery in the female is smaller than in the male. Its origin 
and course are similar, and there is considerable analogy in the distribution of its 
branches. The s uperfi cial artery sup pl ies the lahia pudendi: the artery, Qf. the 
bulb supplies the erectile tissue of the bulb of the vagina, whilst the two terminal 
branches supply the clitoris; the artery of the corpus cavernosum, the cavernous 
body of the cl itoris ; and the arteria dorsalis clitoiidxs, the dorsum of that organ. 

The Sciatic Artery (fig. 234), the larger of the two terminal branches of the 
anterior trunk of the internal iliac, is distributed to the muscles on the back of 
the pelvis. It passes down to the lower part of the great sacro-sciatic foramen, 
behin d t he internal "putficTresting on the sacral plexus of nerves and Pyriformis 
muscle, and e gcapqg from tha 'pelvis between thg Pyriformis and Coccygeus. It 
then de scends in the interval ^t\yeen.,tibte,..irdchanter Xttfyor agd ^ujberosity of the 
ischium, accomp anied by the sc iatic, nems. and covered by the Glutens maxiiftpa, 
and divides into branches, which supply the deep muscles at the back of the hip,'. 

Within the pelvis it distributes branches to the Pyriformis, Coccygeus, *and 
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jLevator ani muscles; some htemorrhoidal branches, which supply ,the rectum, and 
occasionally take the place of the middle hsemorrhoidal artery ; and vesical brandies 
(to the base and neck of the bladder, vesiculae seminales, and prostate gland. Ex¬ 
ternal. to tlin,j>dvia, it gives off the coccygeal, inferior gluteal, comes nervi ischiadici, 
muscular, and articub irbranehes. 

The coccygeal branch 

runs inwards, pierces the 234.—The Arteries of the Gluteal and Posterior 

great sacro-sciatic liga- Femoral Regions. 


11 ' !iia 
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runs inwards, pieities the 234.—The Arteries of the Gluteal and Posterior 

great sacro-sciatic liga- Femoral Regions. 

inent, and supplies the _ 

Gluteus maximus, the in- 1 

tegument, and other struc- : i lllw/j/k^\ * 

tures on the liack of the 

‘ Th® inferior gluteal 
branches, three or four . 

in number, supply the WMm’ 

Gluteus maximus muscle. 

The comes nervi ischia- f ; , , 

did is a long slender \ 

vessel, which accompanies ysi 

the great sciatic nerve for 
a 'short distance; it then ' 

penetrates it, and runs in JUH A ® 3 L§K v Vl 

its substance to the lower ‘ J 

part ot the thigh. 

The muscular branches M^i Mm, Jf I 

supply the muscles 011 the j ifff M'/v‘ W e f jj wMr 1 

back part' of the hip, ana- lil KT 2 

stomosing with the gluteal, jf||j M !j 

external branch of the Jlif |ap|H W^ ^Kary jij 

obturator, internal and .If ~ I 1 ! 

external circumHc.x, ami ill -**** *-*"••* 

superior perforating at- UHK 7 jij 

Some articular branches 1 | / * iff 

iu - e distributed to the cap- M / /,/ 

sule of the hip-joint. 1 /)!^/ m 

The llio-Lumbar Artery <, —jj - 

ascends beneath the Psoas // 

muscle and external iliac iICT i I bB^ / " if 

vessels, to tlie upper part \ l|M|IH|||K®y m 

of the iliac fossa, where it I f/ 1 ^^ Jf.—^—Superior M*»rui** 

divides into a lumbar and 1Jl|j 

The lumbar branch sup- s»/»fi«fcwi^ittAe8 n fj _ , 

,. n -* » , ^ 1 111 \kteL ^ ML^ ggjQi ~b**l>*rtcr Exitruni Artitular 

plies the Jrsoas and Qua- 10 ^ IBiiwfiSS 

dratus ldmborum muscles, 1 

anastomosing with the last * J 

lumbar ai-tery, and semis KW/Mmim - 

a small spinal branch / j |ljj|§f (jl jumj 

through the intervertebral 

foramen, between the last lumbar vertebra and the sacrum, into the spinal canal, 
to supply the spinal cord and its membmnes. 

The iliac branch descends to supply the Iliacus muscle, some offsets running 
between the muscle and the bone anastomosing with the iliac branch of the obtura¬ 
tor ; one of these enters an oblique canal to supply the diploe, whilst others run along 
;th® crest of the ilium, distributing branches to the Gluteal and Abdominal muscles, 
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and anastomosing in their course with the gluteal, circumflex iliac, external circum¬ 
flex, and epigastric arteries. 

The Lateral Sacral Arteries (fig. 231) are usually two in number on each side, 
sujierior and inferior. 

The superior, which is of large size, passes inwards, and, after anastomosing with 
branches from the middle sacral, enters the first or second sacral foramen, is 
distributed to the contents of the sacral canal, and escaping by the corresponding 
posterior sacral foramen, supplies the skin and muscles on the dorsum of the 
sacrum, anastomosing with the gluteal. * 

The inferior passes obliquely across the front of the Pyriform is muscle and 
sacral nerves to the inner side of the anterior sacral foramina, descends on the 
front of the sacrum, and anastomoses over the coccyx with the sacra, media and 
opposite lateral sacral arteries. In its course, it gives off branches, which enter the 
anterior sacral foramina; these, after supplying the bones and membranes of Jtlre 
interior of the spinal canal, escape by the posterior sapi-al foramina, and are dis¬ 
tributed to the muscles and skin on the dor sal surface of the sacrum, anastomosing 
with the gluteal. 

The_ € luteal J^rUxy is the largest branch of the internal iliac, and appears to Ire 
the continuation of the posterior division of that vessel. It is a short, thick trunk, 
which passes nut pf the .pfelazia-ahave the upper border of the Pyriformis. piusele, and 
immediately divides into a superficial and deep branch. Within the pelvis, it gives off 
a few muscular branches to the jljacus, Pyriformis, anti^ Obturator .jnternus, and 
just previous to quitting that cavity a nutrient artery, which enters the ilium. 

The ^ superfi cial branch passes beneath the Gluteus maxim us, and divides into 
numerous blanches, some of which supply that muscle, whilst other s perforate its 
tendinous origin, and supply the integument covering the posterior surface of the 
sacrum, anastomosing with the posterior branches of the sacral arteries. 

The deep branch runs between the Gluteus medius and minimus, and subdivides 
into two. Of these, the supe rior; division, continuing the original course of the vessel, 
passes along the upper border of the Gluteus minimus to the anterior superior spine 
of the ilium, anastomosing with the circumflex iliac and ascending branches of the 
external circumflex 'artery. The inferior division crosses the Gluteus minimus 
obliquely to the trochanter major, distributing branches to the Glutei muscles, and 
inosculates with „the external circumflex artery. Some branches pierce the Gluteus 
minimus to supply the hip-joint. 


External Iliac Artery. .(Fig. 231.) 

The external iliac artery is the chief vessel which supplies the lower limb. It is 
larger in the adult than the internal iliac, and passes obliquely downwards and out¬ 
wards along the inner border of the Psoas muscle, from the bifurcation of the common 
iliac to Poupartrs ligament, where it enters the thigh, and becomes the femoral artery. 
The course of this vessel would be indicated by a line drawn from the left side of the 
umbilicus to a point midway between the anterior superior spinous process of the 
ilium and the symphysis pubis. 

Relations. In front, with the peritoneum, subperitoneal areolar tissue, the in¬ 
testines, ami a thin layer of fascia, derived from the iliac fascia, which surrounds the 
artery and vein. At its origin it is occasionally crossed by'the ureter.. The'spermatic 
vessels descend for some distance upon it near its termination, and it is crossed in 
this situation by a branch of the genito-crural nerve and the circumflex iliac vein; 
the vas deferens curves down along its inner side. Behind, it is in relation with 
the external iliac.vein, which, at the femoral arch, lies at its inner side; on the left 
side the vein is altogether internal to the artery. Externally, it rests against the 
Psoas muscle, from which it is separated by the iliac fascia. The artery rests upon 
this muscle, near Poupart’s ligament. Numerous lymphatic vessels and glands are 
found lying on the front and inner side of the vessel. 
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Plan op the Relations op the External Iliac Artery. 

In front. 

Peritoneum, intestines, and iliac fascia. 

Spermatic vessels. 

(tenito-crural nerve (genital branch). 

' Circumflex iliac vein. 

Lymphatic vessels and glands. 


* 

Outer side. 

Psoas masmus. 
Iliac fascia. 


Surgical Anatomy. The application of a ligature to the external iliac may be required in 
cases of aneurism of the femoral arterj', or in cases of secondary haemorrhage, after the latter 
vessel has been tiod for popliteal aneurism. This vessel may be secured in any part of its 
course, excepting near its upper end, which is to be avoided on account of the proximity of 
the great stream of blood in the internal iliac, and near its lower end, which should also be 
avoided, on account of the proximity of the epigastric and circumflex iliac vessels. One of 
the chief points in the performance of the operation is to secure the vessel without injury to 
the peritoneum. The patient having been placed in the recumbent position, an incision 
should be made, commencing below at a point about three quarters of an inch above l’oupart’s 
ligament, and a little external to its middle, and running upwards and outwards, parallel to 
l’oupart’s ligament, to a point above the anterior superior spine of the ilium. When the 
artery is deeply seated, more room will he required, and may be obtained by curving the 
incision from the point last named inwards towards the umbilicus for a short distance; or, if 
the lower part of the artery is to be reached, the surgeon may commence the incision nearer 
the inner end of l’oupart’s ligament, taking care to avoid the epigastric artery. Abernethy, 
who first tied this artery, made bis .incision in the course of the vessel. The precise line of 
incision selected is of less moment, provided an easy access to the deeper parts is secured. 
The abdominal muscles ami transversalis fascia having been cautiously divided, the peritoneum 
should be separated from the iliac fossa and pushed towards the pelvis; and on introducing 
the linger to the bottom of the wound the artery may be felt pulsating along the inner border 
of the Psoas muscle. The external iliac vein is generally found on the inner side of the 
artery, and must be cautiously separated from it by the finger-nail, or handle of the knife, 
and the aneurism needle should be introduced on the inner side, between the artery and vein. 

Collateral Circulation. The principal anastomoses in carrying on the collateral circulation, 
after the application of a ligature to the external iliac, are—the ilio-lumbar with the circum¬ 
flex iliac; the gluteal with the external circumflex ; the obturator with the internal circum¬ 
flex ; the sciatic with the superior perforating and circumflex branches of the profunda artery; 
the internal pudic with the external pudic, and with the internal circumflex. When the 
obturator arises from the epigastric, it is supplied with blood by branches, either from the 
internal iliac, the lateral sacral, or the internal pudic. The epigastric receives its supply from 
the internal mammary and inferior intercostal arteries, and from the internal iliac, by the 
anastomoses of its branches with the obturator. 

In the dissection of a limb, eighteen years after the successful ligature of the external iliac 
artery, by Sir A. Cooper, which is to be found in Guy’s Hospital Reports, vol. i. p. to, the 
anastomosing branches are described in three sets. An anterior set. i. A very large branch 
from the ilio-lumbar artery to tbe circumflex iliac; 2. Another branch from the ilio-lumbar, 
joined by one from the obturator, and breaking up into numerous tortuous branches to 
anastomose with the external circumflex; 3. Two other branches from the obturator, which 
passed over the brim of the pelvis, communicated with the epigastric, and then broke up into 
a plexlis to anastomose with the internal circumflex. An internal set. Branches given ofl 
from the obturator, after quitting the pelvis, which ramified among the adductor muscles on 
the inner side of the hip-joint, and joined most freely with branches of the internal circumflex. 
A posterior set. 1. Three large branches from the gluteal to the external circumflex; 
2. Several branches from the sciatic arounA the great sciatic notch to the internal and 
external circumflex, and the perforating branches of the profunda. 

Branches. Besides several small branches to the Psoas muscles and the neigh¬ 
bouring lymphatic glands, the external .iliac gives off two branches of considerable 

size, the . ..-.■ 

, Ei )igastric and Circumflex iliac. 



Inner side. 

External iliac vein and vas deferens 
at femoral arch. 


External iliac vein. 
Psoas magnus. 


Near 

Poupart’s 

Ligament. 
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Th e. Epigastric arter y* arises from the external iliac, a few lines above Poupart’s 
ligament. It at first ^descends to reach this ligament, and then ascends obliquely 
inwards between tha'peritoneuin and transversalis fascia, to the margin of the sheath 
of the Rectus! ;mtijiele. Having perforated the sheath near its lower third, it runs 
vertically upwards behind the Rectus, to which it is distributed, dividing into 
numerous branches, which anastomose above the umbilicus with the terminal 
branches of the internal mammary and inferior intercostal arteries. It is accom¬ 
panied by two veins, which usually unite into a single trunk before their termina¬ 
tion in the external iliac vein. As this artery ascends from Poupart’s ligament 
to the Rectus, it lies behind the inguinal canal, to the inner side of the internal 
abdominal ring, and immediately above the femoral ring. Th e vas d eferens in the 
male, and the round l igame nt in the female, cross behind the artery ii”descending 
into the pelvis. "~~ 

JTranchc.s. The branches of this vessel are the following : the cremasteric , 
which accompanies the s[»ermatic .CQrd, and supplies the C’reinaster inuscle, auasto 
musing with tfie spermatic artery; a jnfliis-liXMV&ht, which runs across Poupart’s 
ligament, and then descends.behind the pubes to the inner side of the femoral ring, 
and anastomoses with offsets from the obturator artery; muscular branches, some 
of which are distributed to the abdominal muscles and peritoneum, anastomosing 
with the (lumbar and circumflex iliac arteries : others perforate the tendon of the 
External oblique and supply the integument, anastomosing with branches of the 
external epigastric. 

Peculiarities. The origin of the epigastric may take place from any part of the external 
iliac between IVmpart's ligament and two inches and a half above it; or it may arise below 
this ligament, from the femoral, or from the deep femoral. 

Union with Branches. It frequently arises from the external iliac, by a common trunk 
with the obturator. Sometimes the epigastric arises from the obturator, the latter vessel 
being furnished by the internal iliac, or the epigastric may lx; formed of two branches, one 
derived from the external iliac, the others from the internal iliac. 

The ci rcumfle x iliac artery arises from the outer side of the external iliac 
nearly opposite the epigastric artery. It ascends obliquely outwards behind 
Poupart’s ligame nt, and runs along tho in ner.-BUrface of the crest of the i lium to 
about it s midd le, where~iE pie m i s the Tra nsversalis, and runs backwards tot ween 
that muscle and the Inte rnal oblique, to anastomose with the ilio-lumbar and 
gluteal arteries. Opposito"tfie anterior superior spine of the ilium, it gives off a 
large branch, which ascends between the internal oblique and Transversalis 
muscles, supplying them and anastomosing with the lumbar and epigastric arteries. 
The circumflex iliac artery is accompanied by two veins. These unite infco a single 
trunk which crosses the external iliac artery just above Poupart’s ligament, and 
enters the external iliac vein. 

■* Femoral Artery. (Fig. 235.) 

The femoral artery is the continuation, of the external iliac. It commences 
immediately behind Poupart’s ligament, midway between the anterior superior 
spine of the ilium and the symphysis pubis, and passing down the fore part and 
inner side of the thigh, terminates at the opening in the Adductor magnus, at the 
junction of the middle with the lower third of the thigh, where it becomes the 
popliteal arteiy. A line drawn from a point midway between the anterior superior 
spine of the ilium and the symphysis pubis to the inner side of the inner condyle of 
the femur, will be nearly parallel with the course of the artery. This vessel, at the 
upper part of the thigh, lies a little internal to the head of the femur; in the lower 
part of its course, on the inner side of the shaft of the tone, and between these 
two parts, the vessel is far away from the Bone. 

In the upper third of the thigh the femoral artery is very superficial, being 
covered by the integument, inguinal glands, and the superficial and deep fasciae, and 
is contained in a triangular space, called * Scarpa’s triangle.’ 

* This is sometimes called the deep epigastric, to distinguish it from the small superficial 
epigastric Branch of tho femoral. 
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Afearjxt'a triangle. Scarpa's triangle corresponds to the depression seen imme¬ 
diately belowtbe fold of the groin. It is a triangular space, the apex of which 
is directed downwards, and the sides of which are formed externally by the 
Barton us, internally by the Adductor longus, and above by Poupart’s ligament. 
The floor of this space is formed from without inwards by the Iliacus, Psoas, 
Pectineus, Adductor longus, and a small part of the Adductor brevis muscles ; 
and it is divided into two nearly equal parts by the femoral vessels, which extend 
from the middle of its base to its apex; the artery giving off in this situation 
its cutaneous and profunda branches, the vein receiving the deep femoral and 
internal saphenous veins. In this space the femoral artery rests on the inner 
margin of the psoas mus¬ 


cle, which separates it from 
the. capsular ligament of 
the hip-joint. The artery 
in this situation has in 
front of it filaments from 
| the crural branch of the 
genito-crural nerve, and 
branches from the anterior 

crural, one of which is 

i 

usually of considerable size : 
behind the artery is the 
brunch To tbe~ Pectineus 
from the anterior crural. 
The femoral vein lies at 
its* inner side, between the 
margins of the Pectineus 
and Psoas muscles. The 
anterior crural nerve lies 
about half an inch to the 
outer side of the femoral 
arteiy, deeply imbedded 
between the Iliacus and 
Psoas muscles. The femo¬ 
ral artery and vein are en¬ 
closed in a strong fibrous 
sheath formed by fibrous 
and cellular tissue, and by 
a process of fascia sent in¬ 
wards, from the fascia lata ; 
the vessels are separated, 
however, from one another 
by thin fibrous partitions. 

In the middle third of 
the thigh, the femoral artery 
is more deeply seated, being 
covered by the integument, 
the superficial and deep 
fascift, and the SartoriUs, 
and is contained in an apo¬ 
neurotic canal (Hunter’s 
canal), formed by a dense 
fibrous band, which extends 
transversely from the Vas- 
*tus intemus to the tendons 
of the Adductor longus and 
magjnus muscles. In this 
part of its course it lies 
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in a depression, bounded externally by the Vastus iutemua, internally by the 
Adductor longue and Adductor magnus. The femoral vein lies on the outer side 
of the artery, in close tpposition with it, and, still more externally, is the internal 
(long) saphenous nerve. 

Relations. From above downwards, the femoiul artery rests upon the Psoas 
muscle, which separates it from the margin of the pelvis and capsular ligament of 
the hip; it is next separated from the Pectineus by the profunda vessels and femoral 
vein; it then lies upon the Adductor longus; and lastly, upon the tendon of the 
Adductor magnus, the femoral vein being interposed. To its inner side , it is in 
relation above, with the femoral vein, and lower down, with the Adductor longus, 
and Sartorius. To its outer side, the Vastus interims separates it from the femur, 
in the lower- part of its course. 

The femoral vein, at Poupart’s ligament, lies close to the inner side of the artery, 
separated from it by a thin fibrous partition, but, as it descends, gets behind it, and 
then to its outer side. • 

The internal saphenous nerve is situated on the outer side of the artery, in 
the middle third of the thigh, beneath the aponeurotic covering, but not usually 
within the sheath of the vessels. Small cutaneous nerves cross the front of the 
sheath. 

Plan ok the Relations of the Femoral Artery. 

In front.. 

Fascia lata. 

Branch of anterior crural nerve to vastus interims. 

Sartorius. 

Long saphenous nerve. 

Aponeurotic covering of Hunter's canal. 


Inner side. 

/ ""'N 

Outer side. 

Femoral vein (at upper part). 

j Femoral \ 

Vastus interims. 

Adductor longus. 

1 Artery. 1 

Femoral vein (at lower part). 

Sartorius. 



Behind. 

Psoas muscle. 
Profunda vein. 
Pectiueus muscle. 
Adductor longus. 
Femoral vein. 
Adductor magnum 



Peculiarities. Double femoral re-united. Four cases are at present recorded,in which the 
femoral artery divided into two trunks below the origin of the profunda, and became re-united 
near the opening in the Adductor magnus, so as to form a single popliteal artery. One of 
them occurred in a patient operated upon for popliteal aneurism. 

Change of Position. A similar number of cases have been recorded, in which the femoral 
artery was situated at the back of the thigb, the vessel being continuous above with the 
internal iliac, escaping from the pelvis through the great eacro-sciatic foramen, and ac¬ 
companying the great sciatic nerve to the popliteal space, where its division occurred in the 
usual manner. _ * 

Position of the Vein. The femoral vein is occasionally placed along the inner side of the 
artery, throughout the entire extent of Scarpa’s triangle; or it may he slit, so that a large 
vein is placed on each side of the artery for a greater or less extent. 

Origin of the Profunda. This vessel occasionally arises from the inner side, and more rarely, 
from the hack of the common trunk; but the more important peculiarity, in a surgical point 
of view, is that which relates to the height at which the vessel arises from the femoral. In 
three-fourths of a large number of cases, it arose between one or two inches below Poupart's 
ligament; in a few oases, the distance was less than an inch: more rarely, opposite the liga¬ 
ment ; and in one case, above Poupart’s ligament, from the external iliac. Occasionally, the 
distance between the origin of the vessel and Poupart’s ligament exceeds two inches, and in 
one case it was found to be as much as four inches. 

Surgical Anatomy. Compression of the femoral artery, which is constantly requisite in* 
amputations and other operations on the lower limb, is most effectually made immediately 
below Poupart’s ligament. In this situation the artery is very superficial, and is merely 
separated from the margin of the acetabulum and front of the head of the femur, by the 
Psoas musclj); so that the surgeon, by means of his thumb, or a compressor, may effectually 
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control the circulation through it. This vessel- may also he compressed in the middle third 
of the thigh, by placing a compress over the artery, beneath the tourniquet, and directing 
the pressure from within outwards, so as to compress the vessel ag^jnst the inner side of the 
shaft of the femur. 

The application of a ligature to the femoral artery may be required in cases of wound 
or aneurism of the arteries of the leg, of the popliteal or femoral; and the vessel may ho 
exposed and tied in any part of its course. The great depth of this vessel at its lower part, 
its close connection with important structures, and the density of its sheath, render the 
operation in this situation one of much greater difficulty than the application of a ligature at 
its upper part, where it is more superficial. 

Ligature of the femoral artery, within two inches of its origin, is usually considered 
unsafe, on account of the connection of large branches with it, the epigastric and circumflex 
iliac arising just above its origin ; the profunda, front one to two inches below, occasionally, 
also, one of the circumflex arteries arises from the vessel in the interspace between these. 
The profunda sometimes arises higher than the point above mentioned, and rarely between 
two or three inches (in one case four) below Foupart’s ligament. It would appear, then, 
that the most favourable situation for the application of a ligature to the femoral, is between 
four and five inches from its point of origin. In order to expose the artery in this situation, 
an incision, between two afid three inches long, should be made in the course of the vessel, 
the patient lying in the recumbent position, witli the limb slightly flexed and abducted. 
A large vein is frequently met with, passing in the course of the artery to join the saphena ; 
this must be avoided, and the fascia lata having been cautiously divided, and the Sartorius 
exposed, that muscle must be drawn outwards, in order to fully expose the sheath of 
the vessels. The finger being introduced into the wound, and the pulsation of the artery 
felt, the. sheath should be divided over t.lie artery to a sufficient extent to allow of the 
introduction of the ligature, but no further; otherwise the nutrition of the coats of the 
vessel may bo interfered with, or muscular branches which arise from the vessel at irregular 
intervals may be divided. In this part of the operation, a small nerve which crosses the 
sheath should be avoided. The aneurism needle must be carefully introduced and kept 
close to the artery, to avoid the femoral vein, which lies behind the vessel in this part of 
its course. 

•To expose the artery in tho middle of the thigh, an incision should be made through 
the integiunont, between three and four inches in length, over tho inner margin of the 
Sartorius, hiking care to avoid the internal saphenous vein, the situation of which may be 
previously known by compressing it higher up in the thigh. The fascia lata having been 
divided, and the Sartorius muscle exposed, it should be drawn outwards, when the strong 
fascia which is stretched across from the Adductors to the Vastus internusj will be exposed, 
and must he freely divided; the sheath of tho vessels is now seen, and must be opened, and 
the artery secured by passing the aneurism needle between tho vein and artery, in the 
direction from within outwards. The femoral vein in this situation lies on the outer side of 
the artery, the long saphenous nerve on its anterior and outer side. 

It has been seen that tho femoral artery occasionally divides into two trunks, below tho 
origin of the profunda. If, in the operation for tying the femoral, two vessels are met with, 
the surgeon should alternately compress each, in order to ascertain which vessel is connected 
with the aneurismal tumour, or with the bleeding from the wound, and that one only should 
he tied which controls the pulsation or luemorrhage. If, however, it is necessary to compress 
both vessels before the circulation it? the tumour is controlled, both should be tied, as it 
would he probable that they became re-united, as in the four instances referred to above. 

Collateral ( irculalion. When the common femoral is tied, the main channels for carrying 
on the circulation are the anastomoses of the gluteal and circumflex iliac arteries above with 
the external circumflex below ; of the obturator and sciatic above with the internal circumflex 
below; of the ilio-lurabar with the external circumflex, and of the comes nervi isebindiei 
with the arteries in the ham. 

The principal agents in carrying on the collateral circulation after ligature of the super¬ 
ficial femoral artery are, according to Sir. A. Cooper, as follows.* 

‘ The arteria profunda formed the new. channel for the blood.’ ‘ The first artery Beht off 
passed down close to the hack of the thigh hone, and entered the two superior articular 
branches of the popliteal artery.’ 

‘ The second new large vessel arising from the profunda at the same part with the former, 
passed down by the inner sjde of the Biceps muscle, to an artery of the popliteal which 
was distributed to the Gastrocnemius muscle; whilst a third artery dividing into several 
branches passed down with the sciatic nerve behind the knee-joint, and some of its branches 
united themselves with the inferior articular arteries of the popliteal, with some recurrent 
branches of those arteries, with arteries passing to the Gastrocnemii, and, lastly, with the 
origin of the anterior and posterior tihial arteries.’ 

‘ It appears then that it is thoso branches of the profunda which accompany the sciatic 
nerve that are the principal supporters of the new circulation.’ 

In Porta’s work t (Tab. xii. xiii.) is a good representation of the collateral circulation 
after the ligature of the femoral artery. The patient had survived the operation three years. 
The lower part of the artery is, at least, as large as the upper; about two inches of the vessel 
appear to liave been obliterated. The external and internal circumflex arteries are seen 

* Med.-Ckir. Trans.,\ ol. ii. 1811. f AUcrazioni patologiche delte Arlerie. 
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anastomosing by a great number of branches with the lower branches of the femoral (mus¬ 
cular and anastomotica magna), and with the articular branches of the popliteal. The 
branches from the external circumflex are extremely large and numerous, one very distinct 
anastomosis can be traced between this artery on the outside, and the anastomotica magna on 
the inside, through the intervention of the superior external articular artery with which they 
both anastomose, and blood reaches even the anterior tibial recurrent from the external cir¬ 
cumflex by means of an anastomosis with the same external articular artery. The perforating 
branches of the profunda are also seen bringing blood round the obliterated portion of the 
artery into long branches (muscular) which have been given off j#t below that portion. 
The termination of the profunda itself anastomoses most freely with the superior external 
articular. A long branch of anastomosis is also traced down from the internal iliac by means 
of the comes nervi ischiadici of the sciatic which anastomoses on the popliteal nerves with 
branches from the popliteal and posterior tibial arteries. In this case'the anastomosis had 
been too free, since the pulsation and growth of the aneurism recurred, and the patient died 
al ter ligature of the external iliac. 

There is an interesting preparation in the Museum of the Royal College of Surgeons, of 
a limb on which John Hunter had tied the femoral artery fifty years before the patient’s 
death. The whole of the superficial femoral and popliteal artery seems to have been 
obliterated. The anastomosis by means of the comes nervi ischiadici, which is shown in 
Porta’s plate, is distinctly seen : the external circumflex, and the termination of the profunda 
artery, seem to have been the chief channels of anastomosis ; but the injection has not been 
a very successful one. 

Branches. The branches of the femoral artery are the 

Superficial epigastric. 

Superficial circumflex iliac. 

Superficial external pudic. 

Deej) external pudic. 

f Externa] circumflex. 

Profunda. < Internal circumflex. 

L Tlmse perforating. 

Muscular. 

Anastomotica magna. 

The superficial epigastric arises from the femoral, about half an inch below 
Poupart’s ligament, and, passing through the saphenous opening in the fascia lata, 
ascends on to the abdomen, in the superficial fascia covering the external oblique 
muscle, nearly as high as the umbilicus. It distributes branches to the inguinal 
glands, the superficial fascia and the integument, anastomosing with branches of the 
deep epigastric and internal mammary arteries. 

The superficial circumflex iliac, the smallest of the cutaneous branches, arises 
close to the preceding, and, piercing the fascia lata, runs outwards, parallel with 
Poupart’s ligament, as far as the crest of the ilium, dividing into branches which 
supply the integument of the groin, the superficial fascia, and inguinal glands, 
anastomosing with the circumflex iliac, and with the gluteal and external circum¬ 
flex arteries. 

The superficial external pudic (superior) arises from the inner side of the 
femoral artery, close to the preceding vessels, and, after piercing the fascia lata 
near the saphenous opening, passes inwards, across the spermatic cord, to be 
distributed to the integument on the lower part of the abdomen, the penis and 
scrotum in the male, anti the labium in the female, anastomosing with branches of 
the internal pudic. 

The deep external pudic (inferior), more deeply seated than the preceding, passes 
inwards on the Pectineus muscle, covered by the fascia lata, which it pierces oppo¬ 
site the ramus of the pubes, its branches l>eing distributed, in the male, to the 
integument of the scrotum and perinseum, and in the female, to the labium, ana¬ 
stomosing with branches of the superficial peri nasal artery. 

The Profunda. Femoris (deep femoral artery) nearly equals the size of the 
superficial femoral. It arises from the outer and back part of the femoral artery,, 
from one to two inches below Poupart’s ligament. It at first lies on the outer 
side of the superficial femoral, and then passes behind it and the femoral vein to 
the inner side of the femur, and terminates at the lower third of the thigh in a small 
biunch, which pierces the Adductor inagnus (and from this circumstance is some- 
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times called the fourth perforating artery), to be distributed to the "flexor muscles 
on the back of the thigh, anastomosing with branches of the popliteal *and inferior 
perforating arteries. 

Relations. Behind, it lies first u{»on the Iliacus, and then on the Adductor brevis 
and Adductor magnus muscles. In front, it is separated from the femoral artery, 
above by the femoral and profunda veins, and below by the Adductor longus. 
On its outer side, % origin of the Vastus intemus separates it from the femur. 

Plan of the Relations of the Profunda Artery. 


In front. 

Femoral and profunda veins. 
Adductor longus. 


Outer side. , 
Vastus interims. 



Iliacus. 

Adductor brevis. 
Adductor maguus. 


The External Circumflex Artery supplies the muscles on the front of the thigh. It 
arises from the outer side of the profunda, passes horizontally outwards, between the 
divisions of the anterior crural nerve, and behind the Sartorius and Rectus muscles, 
and divides into three sets of branches, ascending, transverse, and descending. 

The ascending Irranche.s pass upwards, beneath the Tensor vaginae femoris muscle, 
to the outer side of the hip, anastomosing with the terminal branches of the gluteal 
and circumflex iliac arteries. 

The descending branches, three or four in number, pass downwards, behind 
the Rectus, upon the Vasti muscles, to which they arc distributed, one or two 
passing beneath the Vastus externus as far as the knee, anastomosing with the 
superior articular branches of the popliteal artery. These are accompanied by the 
branch of the anterior crural nerve to the Vastus externus. 

' The transverse, branches, the smallest and least numerous, pass outwards over the 
Crurams, pierce the Vastus externus, and wind round the femur to its back part, 
just below the great trochanter, anastomosing at the back of the thigh with the 
internal circumflex, sciatic, and superior perforating arteries. 

The Intern^Qirmii^es?._Art^y, smaller than the external, arises from the inner 
and back part of the profunda, and winds round the inner side of the femur, between 
the Pectineus and Psoas muscles. On reaching the npper border of the Adductor 
brevis, it gives off two branches, one of which passes inwards to be distributed to 
the Adductor muscles, the Gracilis, and Obturator externus, anastomosing with the 
obturator artery; the other descends, and passes beneath the Adductor brevis, to 
supply it and the great Adductor; while the continuation of the vessel passes 
backwards, between the Quadratus femoris and upper border of the Adductor 
magnus, anastomosing with the sciatic, external circumflex, and supe rior pe rforating 
arterie s (‘ the crucial anasto mosis ’ ). Opposite the hip-joint, this branch gives off an 
auricular vessel, winch eritersthe joint beneath the transverse ligament ; and after 
s*plying the adipose tissue, passes along the round ligament to the head of the bone. 

* The Perforating Arteries (fig. 234), usually three in number, are so called from 
their perforating the tendons of the Adductor brevis and magnus muscles to reach 
the back a of the thigh. The first is given off above the Adductor brevis, the second 
in front of that muscle, and the third immediately below it. 

The ,/?rst or superior perforating artery passes backwards between the Pectineus 
00 Adductor brevis (sometimes perforates the latter); it then pierces the Adductor 
magnus close to the tinea aspera, and divides into branches which supply both 
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Adductors, the Biceps, and Gluteus muximus muscle; anastomosing with the sciatic, 
internal and external circumflex, and middle perforating arteries. 

The second or middle perforating artery , larger than the first, pierces the tendons 
of the Adductor brevis and Adductor magnus muscles, and divides into ascending 
and descending branches, which supply the flexor muscles of the thigh, anasto¬ 
mosing with the superior and inferior perforating. The nutrient artery of the 
femur is usually given off from this branch. . 

The third or inferior perforating artery is given off below the Adductor brevis ; 
it pierces the Adductor magnus, and divides into branches which supply the flexor 
muscles of the thigh ; anastomosing above with the perforating arteries, and below with 
the terminal blanches of the profunda and the muscular branches of the popliteal. 

Muscular Branches are given off from the superficial femoral throughout its entire 
course. They vary from two to seven in number, and supply chiefly the Sartorius 
and Vastus intern us. 

The Anastornotica Magna arises from the femoral artery just before it passes 
through the tendinous opening in the Adductor magnus muscle, and divides into a 
superficial and deep branch. 

The superficial, branch, accompanies the long saphenous nerve, beneath the 
Sartorius, and, piercing the fascia lata, is distributed to the integument. 

The deep branch descends in the substance of the Vastus interims, lying in front 
of the tendon ot the Adductor magnus, to the inner side of the knee, where it 
anastomoses with the superior internal articular artery and reentrant branch of the 
nnterioi tibial. A branch from this vessel crosses outwards above the articular 
surface of the femur, forming an anastomotic arch with the superior external 
articular artery, and supplies branches to the knee-joint. 

Pori. item. Artery. 

The popliteal artery commences at the termination of the femoral at the opening 
in the Adductor magnus, and, passing obliquely downwards and outwards behind 
the knee-joint to the lower border of the Popliteus muscle, divides into the anterior 
and poste rior tibial arteries. Through the whole of this extent the artery lies in 
the popliteal space. 

The Popliteal Space. (Fig. 236.) 

Dissection. A vortical incision about eight inches in length should be made along the 
back part of the knee-joint, connected above and below by a transverse incision from the 
inner to the outer side of the limb. The flaps of integument included between these incisions 
should be reflected in the direction shown in tig. 193, p. 304. 

On removing the integument, the superficial fascia is exposed, and •ramifying 
in it along the middle line are found some filamehts of the small sciatic nerve, and 
towards the inner part some offse ts from the_internal cutaneous nerve. 

The superficial fascia having been removed, the iiisciiritttais bfought into view. 
In this region it is strong and dense, being strengthened by transverse fibres, and 
firmly attached to the tendons on the inner and outer sides of the space. It is 
sometimes perforated below by the oxtemal saphenous vein . This fascia having been 
reflected back in the same direction as the integument, the sm all sciatic nerve and 
e xternal saphenous vein are seen immediately beneath it, in the middle liiie. If 
the loose adipose tissue is now removed, the boundaries and contents of the space 
may. be examined. 

Boundaries. The popliteal space, or the ham, occupies the lower third of the 
thigh and the upper fifth of the leg ; extending from the aperture in the Addudj|r 
magnus to the lower border of the Popliteus muscle. It is a lozenge-shaped 
space, being widest at the back part of the knee-joint, and deepest above the arti¬ 
cular end of the femur. It is bounded, externally, above the joint, by the Bicepsi 
and below the joint by the-■ Plantaris and external head of .the Gastrocnemiusi 
Internally, above the joint, by the Semimembranosus, Semitendinosus, GraeilisJ 
and Sartorius ; below the joint, by the inner head of the Gastrocnemius. 

Above, it is limited by the apposition of the inner and outer hamstring muscles; 
below, by the junction of-.the two heads of the Gastrocnemius. The floor is 
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ormed by the lower part of the posterior surface of the shaft of the femur, the 
posterior ligament of the knee-joint, the upper end of the tibia, and the fascia 
jovering the Popliteus muscle, and the space is covered in by the fascia lata. 

Co'nients. It contains the Popliteal vessels and their branches, together with the 
termination of the external saphenous vein, the internal and external popliteal nerves 
md their branches, the small sciatic nerve, the articular branch from the obturator 
icrve, a few small ljQrphatic glands, and a considerable quantity of loose adipose tissue. 

Position of contained parts. The internal popliteal nerve descends in the middle 
line of the space, lying superficial and crossing the artery from without inwards. 
The external popliteal nerve descends on the outer side of the space, lying close to the 
tendon of the Biceps muscle. More deeply at the bottom of the space are the 
popliteal vessels, the vein lying superficial and a little external to the artery, to 
which it is closely united by dense areolar tissue; sometimes the vein is placed on 
the inner instead of the outer side of the artery; or the vein may be double, the 
artery lying between the two vena} comites, which are usually connected by short 
transverse blanches. More deeply, and close to the surface of the bone, is the 
popliteal artery, and psi&sing off from it at right angles are its articular branches. 
The articular branch from the obturator nerve descends uj>on the popliteal artery to 
supply the knee; and occasionally there is found deep in the space an articular 
filament from the great sciatic nerve. The popliteal lymphatic glands, four or five 
in numl>er, are found surrounding the artery; one usually lies superficial to the 
vessel, another is situated between it and the bone, and the rest are placed on either 
side of it. The bursae usually found in this space are: i. On tho outer side, one 
l>eneath the outer head of tho Gastrocnemius (which sometimes communicates with 
the joint) and one beneath the tendon of the Popliteus, which is almost always an 
extension of the synovial membrane. Sometimes also there is a bursa above the 
tendon of the Popliteus, between it and the external lateral ligament. 2. On Ibe 
inner side of the joint there is a large bursa between the inner head of the Gastro¬ 
cnemius and the femur, which sends a prolongation between the tendons of the 
Gastrocnemius and Semimembranosus, and lies in contact with the ligament of 
Winslow. This bursa often communicates with the joint. There is a second bursa 
lietween the tendon of the Semimembranosus and the head of the tibia; and some¬ 
times a bursa between tlie tendons of the Semitendiuosus and Semimembranosus. 

The Popliteal Akteky, in its course downwards from the aperture in the Ad¬ 
ductor magiius to the lower border of the Popliteus muscle, rests first on the inner, 
and then on the posterior surface of the femur ; in the middle of its course, on the 
jtostevior ligament of the knee-joint; and below, on the fascia covering the Popliteus 
muscle. Superficially, it is covered, above, by the Semimembranosus; in the middle 
of its course, by a quantity of fat, which separates it from the deep fascia and integu¬ 
ment ; ami below, it is overlapped by the Gastrocnemius, Plantaris, and Soleus 
muscles, the popliteal vein, and the internal popliteal nerve. The popliteal vein, 
which is intimately attached to the artery, lies superficial and external to it, until 
neur its termination, when it crosses it and lies to its inner side. The popliteal 
nerve is still more superficial and external, crossing, however, the artery below the 
joint, and lying on its inner side. Laterally, the artery is bounded by the muscles 
which form the boundaries of the popliteal space. 

Peculiarities in point of division. Occasionally .the popliteal artery divides prematurely 
into its terminal branches ; this division occurs most frequently opposite the knee-joint. 

Unusual branches. The'artery sometimes divides into the anterior tibial and peroneal, the 
posterior tibial- being wanting, or very small. In a single case, the popliteal was found to 
divide into three branches, the anterior and posterior tibial, and peroneab 

Surgical Anatomy. Ligature of the popliteal artery is required in cases of wound of that 
vessel, but for aneurism of the posterior tibial it is preferable to tie the superficial femoral. 
The popliteal may be tied in the upper or lower part of it/course ; but in the middle of the 
ham the operation is attended witu considerable difficulty, from the great depth’of the artery, 
and from the extreme degree of tension of the lateral boundaries of the space. 

In order to expose the vessel in the upper part of its course, the patient should be placed 
in the prone position, with the limb extended. An incision about three inches in length 
should .then be made through the integument, along the posterior margin of the Semimem¬ 
branosus, and the fascia lata having been divided, this muscle must be drawn inwards, when 
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the pulsation of the vessel will be detected with the finger ; the nerve lies on the outer or 
fibuUr side of the artery, the vein, superficial and also to its outer side; the vein having been 
cautiously separated from the artery, the aneurism needle should be passed around the latter 
vessel from without inwards. 

To expose the vessel in the lower part of its course, where the artery lies between the two 
heads of the Gastrocnemius, the patient should be placed in the same position as in the pre¬ 
ceding operation. An incision should then be made through the integument in the middle 
line, commencing opposite the bend of the knee-joint, care being taken to avoid the external 
saphenous vein and nerve. After dividing the deep fascia, and •Bparatiug some dense 
cellular membrane, the artery, vein, and nerve will be exposed, descending between the two 
heads of the Gastrocnemius. Soino muscular branches of the popliteal should be avoided if 
possible, or if divided, tied immediately. The leg being now flexed, in order the more 
effectually to separate the two heads of the Gastrocnemius, the nerve should be drawn 
inwards and the vein outwards, and the aneurism needle passed between the artery and vein 
from without inwards. 


Plan of Relations of Popliteal Artery. 
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The branches of the popliteal artery are, the 


Muscular 


f Superior. 

I Inferior or SuraL 


Cutaneous. 

Superior external articular. 
Superior internal articular. 
Azygos articular. 

Inferior external articular. 
Inferior internal articular. 


The superior muscular branches , two or three in number, arise from the upper 
part of the popliteal artery, and are distributed to the Yastus externus and flexor 
muscles of the thigh; anastomosing with the inferior perforating, and terminal 
bmnches of the profunda. 

The inferior muscular (Sural) are two large branches, which are distributed 
to the two beads of the Gastrocnemius and to the Plantaris muscle. They arise 
from the popliteal artery opposite the knee-joint. 

Cutaneous branches descend on each side and in the middle of the limb, between 
the Gastrocnemius and integument; they arise separately from the popliteal artery, 
or from some ot its branches, and supply the integument of tlie calf. 

The superior articular arteries, two in number, arise ohe on either side ot the 
popliteal, and wind round the femur immediately above its condyles to the front 
of the knee-joint. The internal branch passes beneath the tendon of the Adductor 
inagnus, and divides into two, (jne of which supplies the Vastus intemus, inoscu¬ 
lating with the anastomotiea taagna and inferior internal articular; the other 
ramifies close to the surface of the femur, supplying it and the knee-joint, and 
anastomosing with the superior external articular artery. The external branch 
passes above the outer condyle, beneath the tendon of the Biceps, and divides into 
a superficial and deep branch : the superficial branch supplies the Yastus externus, 
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and anastomoses with the descending branch of the external circumflex artery; the 
deep branch supplies the lower part of the femur and knee-joint, and forma an 
anastomotic arch across the bone with the anastomotica magna artery. 

The azygos articular is a small branch, arising from the popliteal artery op¬ 
posite the bend of the knee-joint. It pierces the posterior ligament, and supplies 
the ligaments and synovial membrane in the. interior of the articulation. 

The inferior articular arteries, two in number, arise from the popliteal be¬ 
neath the Gastrocnemius, and wind round the head of the tibia, below the joint. 
The internal one passas below the inner tuberosity, beneath the internal lateral 
ligament, at the anterior border of which it ascends to the front and inner side 
of the joint, to supply' the head of the tibia and the articulation of the knee. 
The external one passes outwards above the head of the fibula, to the front of the 
knee-joint, lying in its course beneath the outer head of the Gastrocnemius, the 
external lateral ligament, and the tendon of the Biceps muscle, and divides into 
branches, which anastomose with the inferior internal articular artery^ the-superior 
articular arteries, and the recurrent branch of the anterior tibial. 


Anterior Tibiae Artery. (Fig. 237.) 

The anterior tibial artery commences at the bifurcation of the popliteal, at the 
lower border of the Poplitous muscle, passe s forwards between the two h ead s 
of the Tibialis posticus , and through the aperture left between the bones at the 
upper part of the interosseous membrane, to the deep part of the front of the leg ; 
it then descends on the anterior surface of the interosseous membrane, and of the 
tibia, to the bend of the ankle-joint, where it lies more superficially, and liecomes 
the dorsalis pedis. A line drawn from the inner side of the head of the fibula to 
midway between the two malleoli will mark the course of the artery. 

Relations. In the upper two-thirds of its extent, it rests upon the interosseous 
membrane, to which it is connected by delicate fibrous arches thrown across it. 
In the lower third, upon the front of the tibia, and the anterior ligament of the 
ankle-joint. In the upper third of its course, it lies between the Tibialis anticus 
and Extensor longus digitorum ; in the middle third, between the Tibialis anticus 
and Extensor proprius pollicis. A t the bend of the ankle, it is crossed by the tendon 
of the Extensor proprius pollicis, and lies between it and the innermost tendon of the 
Extensor longus digitorum. It is covered, in the upper two-thirds of its course, 
by tiie muscles which lie on either side of it, and by the deep fascia; in the lower 
third, by # tho integument, annular ligament, and fascia* 

The anterior tibial artery is accompanied by two veins (venae comites), which 
lie one on either side of the artery; tho anterior tibial nerve lies at first to its 
outer side, and about the middle of the leg is placed superficial to it; at the lower 
part of the artery the nerve is generally again on the outer side. 


Plan of the Relations of the Anterior Tibial Artery. 
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Peculiarities in Size. This vessel may he diminished in size, mav he deficient to a greater 
or less extent, or may he entirely wanting, its place being supplied by perforating branches 
from the posterior tibial, or by the anterior division of the peroneal artery. 


336.—The Popliteal, Posterior Tibial, 237.—Surgical Anatomy of the Anterior 

and Peroneal Arteries. Tibial and Dorsalis Pedis Arteries. 
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Course. The artery occasionally deviates in its course towards the fibular side of the leg, 
regaining its usual position beneath the annular ligament at thq front of the ankle. In two 
instances, the vessel has been found to approach the surface in the middle^of the leg, being 
covered merely by the integument and fascia below that point. * 

Surgical Anatomy. The anterior tibial artery may be tied in the upper or lower part of 
the leg. In the upper part, the operation is attended with great difficulty, on account of the 
depth of the vessel from the surface. An incision, about four inches in length, should be 
made through the integumont, midway between the spine of the tibia and the outer margin 
of the fibula, the fascia and interrrtuseular septum between the Tibialis anticus and Extensor 
longus digitorum being divided to the same extent. The foot must be Hexed to relax these 
muscles, and they must be separated from each other by the finger. The artery is then 
exposed, deeply seated, lying upon the interosseous membrane, the nerve lying externally, 
and one of the venae comites on either side ; these must bo separated from the artery before 
the aneurism needle is passed round it. 

To tie the vessel in the lower third of the leg above the ankle-joint, an incision about 
three inches in length should be made through the integument between the tendons of the 
Tibialis anticus and Extensor proprius pollieis muscles, the deep fascia being divided to the 
same extent; the tendon on either side should be held aside,' when the vessel will be seen 
lying upon the tibia, with tfie nerve superficial to it, and one of the vonyo comites on either 
side. 

In order to secure the artery over the instep, an ineision should be made on the fibular 
side of the tendon of the Extensor proprius pollieis, between it and the innermost tendon of 
the long Extensor; the deep fascia having been divided, the artery will be exposed, the nerve 
lying either superficial to it, or to its outer side. 

The branches of the anterior tibial artery are, the 

* Recurrent tibial. Internal malleolar. 

Muscular. External malleolar. 

The recurrent branch arises from the anterior tibial, as soon as that vessel has 
passed through the interosseous space; it ascends in the Tibialis anticus muscle, 
and ramifies on the front and sides of the knee-joint, anastomosing with the articu¬ 
lar branches of the popliteal, and with the anastomotica magna. 

The muscular branches nre numerous; they are distributed to the muscles which 
lie on either side of the vessel, some piercing the deep fascia to supply the integu¬ 
ment, others passing through the interosseous membrane, and anastomosing with 
branches of the posterior tibial and peroneal arteries. 

The malleolar arteries supply the ankle-joint. The internal arises about two 
inches above the articulation, and passes beneath the tendongnof the Extensor 
proprius pollieis and Tibialis anticus to the inner ankle, upon which it ramifies, 
anastomosing with branches of the posterior tibial and internal plantar arteries and 
with the internal calcanean from the posterior tibial. The external passes beneath 
the tendons of the Extensor longus digitorum, and supplies the outer ankTe, 
anastomosing with the anterior peroneal artery, and with ascending branches from 
the tarsal branch of the dorsalis pedis. 

Dorsat.i8 Pedis Artery. (Fig. 237.) 

The dorsalis pedis, the continuation of the anterior tibial, passes forwards from 
the bend of the ankle along the tibial side of the foot to the hack part of the' first 
interosseous space, where it divides into two branches, the dorsalis hallucis land com¬ 
municating. 

Relations. This vessel, in its course forwards, rests upon the astragalus, sca¬ 
phoid, and internal cuneiform bones and the ligaments connecting them, being 
covered by the integument and fascia, and crossed neurits termination by the inner¬ 
most tendon of the Extensor brevis digitorum. On its tibial side is the tendon of 
the Extensor proprius pollieis; on its fibular side , the innermost tendon of the Ex¬ 
tensor longus digitorum, and the termination of the anterior tibial nerve. It is 
.jiccompanied by two veins. 
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Plan op the Relations of the Dohsalis Pedis Artery. 
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Peculiarities in Size. The dorsal artery of the foot may be larger than usual, to compensate 
for a deficient plantar artery; or it may be deficient in its terminal branches to the toes, 
which are then derived from the internal plantar ; or its place may be supplied altogether by 
a large anterior peroneal artery. 

J'ositiori. This artery frequently curves outwards, lying external to the line between the 
middle of the ankle and the back part of the first interosseous space. 

Suryieal Anatomy. This artery may be tied, by making an incision through the integu¬ 
ment, between two and three inches in length, on the fibular side of the tendon of the 
Extensor proprius pollicis, in the interval between it and the inner border of the short 
Extensor muscle. The incision should not extend further forwards than the back part of 
lhe first interosseous space, as the artery divides in that situation. The deep fascia being 
divided to the same extent, the artery will be exposed, the nerve lying upon its outer 
side. 


Brunches. The branches of t he dorsalis pedis are, the 

Tarsal. Dorsalis pollicis, or hallucis. 

Metatarsal. Con j m ti nicati n g. 

Interosseous. 

The tarsal artery arises from the dorsalis pedis, .'is that vessel crosses the 
scaphoid bone ; ^passes in an arched direction outwards, lying upon the tarsal bones, 
and covered by trie Extensor brevis digitomm ; it supplies that muscle and the 
articulations of the tarsus, and anastomoses with branches from the metatarsal, 
external malleolar, peroneal, and external plantar arteries. 

* The metatarsal arises a little anterior to th<j preceding; it passes oTitwards to 
the outer part of the foot, over the bases of the metatarsal bones, beneath the 
tendons' of the short Extensor, its direction being influenced by its point of 
origin; and it anastomoses with the tarsal and external plantar arteries. This 
vessel gives off three branches, the interosseous, which piss forwards upon the 
three outer“DtfrsaT”mterossei.jnuscles, and, in tlio clefts between the toes, divide 

into two dorsal.co llateral .b raachai for the adjoining toes. At the back part of 

each “nfeibsseous space these vessels receive the posterior perforating branches 
from the plantar arch; and at the fo re part, of each interosseous space, they are 
joined "By" the anterior perforating branches,. from the digital arteries. The outer-* 
most in teros seous"arEery gives off a branch which supplies the outer side of tRe~lHtle 
toe. .. . ... ’ • 

The dorsalis hallucis runs fo rwards, along the outer border of the first m etata rsal 
hone, and, at thejdeft between the first an<Tsecond toes, divides into two branches, 
one of which passes Inwards,"beneath the tendon of the Extensor propnus^poiiicis, 
and is distributed to the inner bordor of t he grea t too ; the ot her branch bifurcate s 
to s upply th e adjoi ning sides of the great andseoon d toes. 

The c ommu nicat ing a rtery dips down into the sole of the foot, between the two 
heads of the first D orsal inte r osseou s muscle, and inosc ulates^ with the termination, 
of the e xternal plantar art ery, to complete the plantar arch. ItThere gives off two 
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digital branches; gne rans along the inner side of the great toe, on. jfts plantar sur¬ 
face; tKe other passes forwards along the first metaEarsaF space, and bifurcates for 
the supply of the adjacent sides of the great and second toes, anastomosing with the 
external plantar. " 

Posterior Tibial Artery. 

The posterior tibial is an artery of large size, which extends obliquely downwards 
from the lower border of the Popliteus muscle, along the tibial side of the leg, to 
the fossa between the inner ankle and the heel, where it di vides ben eath the origin 
of the Abd uctor po llicis, into the internal and external plantar arteries! AIE rts 
origin it lies opposite the interval* between the tibia*and fibula ; as ft descends, it 
approaches the inner side of the leg, lying behind the tibia, and, in the lower part 
of its course, is situated midway between the inner malleolus and the tuberosity of 
the os calcis. 

Relations. It lies successively upon the Tibialis posticus, the Flexor longus 
digitorum, the tibia and the back part of the ankle-joint. It is covered by the 
intermuscular fascia, which separates it above from the Gastrocnemius and Soleus 
muscles. In the lower third, where it is more superficial, it is covered only by 
the integument and fascia, and runs parallel with the inner border of tho tendo 
Aehillis. It is accompanied by two veins, and by the posterior tibial nerve, which 
lies at first to the inner side of the artery, but soon crosses it, and is, in the 
greater part of its course, on its outer side. 


Plan of the Relations of the Posterior Tibial Artery. 
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Behind the Inner _ Ankle, the tendons and blood-vessels are arranged in the 

'following order, from within outwards :—First, the tendons of the Tibialis, posticus 
and Flexor longus digitorum, lying in the same groove, behind tho inner mal¬ 
leolus, tho former being the most internal. External to these is the posterior 
1 tibial artery, having a vein on either side; and, still more externally, the posterior 
tibial nerve. About half an inch nearer the heel is the tendon of the Flexor longus 
pollicis. 

Peculiarities in Sise. The posterior tibial is not unfrequently smaller than usual, or 
absent, its place being supplied by a large peroneal artery, which passes inwards at the 
lower end of the tibia, and either joins the small tibial artery, or continues alone to the sole 
of the foot. ‘ 

Surgical Anatomy. The application of a ligature to the posterior tibial may be required 
in cases of wound of the sole of the foot, attended with great heemorrhage, when the vessel 
should be tied at the inner ankle. In cases of wound of the posterior tibial, it will be 
necessary to enlarge the wound so as to expose the vessel at the wounded point, excepting 
where the vessel is injured by a punctured wound from the front of the leg. In cases 
°c a ” eur * am f rom wound of the artery low down, the vessel should be tied in the middle 
of the leg. But in aneurism of the posterior tibial high up, it would be better to tie the 
femoral artery. 

To tie the posterior tibial artery at the ankle, a semilunar incision should be made through 
® integument, about two inches and a half in length, midway between the heel and inner 
ankle, or a little nearer the latter. The subcutaneous cellular membrane having been 
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divided, a strong and dense fascia, the internal annular ligament, is exposed. This ligament 
is continuous above with the deep fascia of- the leg, covers the vessels and nerves, and is 
intimately adherent to the sheaths of the tendons. This' having been cautiously divided 
upon a director, the sheath of the vessels is exposed, and being opened, the artery is seen 
with one of the vense comites on each side. The aneurism needle should be passed round 
the vessel from the heel towards t^te ankle, in order to avoid the posterior tibial nerve, care 
being at the same time taken not to include the vense comites. 

The vessel may also be tied in the lower third of the leg by making an incision about 
three inches in length, parallel with the inner margin of the tendo Achillis. The internal 
saphenous vein being carefully avoided, the two layers of fascia must be divided upon a 
director, when the artery is exposed along the outer margin of the Flexor longuB digitoru’n, 
with one of its venae comites on either side, and the nerve lying external to it. 

To tie the posterior tibial in the middle of the leg is a very difficult operation, on account 
of the great depth of the vessel from the surface, and its being covered by the Gastrocnemius 
and Soleus muscles. The patient being placed in the recumbent position, the injured 
limb should rest on its outer side, the knee being.partially bent, and the foot extended, so 
as to relax the muscles of the calf. An incision about four inches in length should then be 
made through the integument, a finger’s breadth behind the inner margin of the tibia, taking 
care to avoid the internal saphenous vein. The deep fascia having been divided, the margin 
of the Gastrocnemius is exposed, and must bo drawn aside, and the tibial attachment of the 
Soleus divided, a director being previously passed beneath it. The artery may now be felt 
pulsating beneath the deep fascia, about an inch from the margin of the tibia. The fascia 
having been divided, and the limb placed in such a position as to relax the muscles of the 
calf as much as possible, the veins should be separated from the artery, and the aneurism 
needle passed round the vessel from without inwards, so as to avoid wounding the posterior 
tibial nerve. 

The branch®? of tho posterior tibial artery are, the 

Peroneal. Nutrient. 

Anterior peroneal. Communicating. 

Muscular. Internal calcanean. 

The Peroneal Artery lies, deeply seated, along the back part of the fibular side 
of the leg. It arises fronp th e po sterior tibial, about an inch below the lower 
border of the Popliteus^ jwiiscle, passes obliquely outwards to the fibula, and then 
descends along the inner border of that hone to the lower third of the leg, where 
it grfes off the dnfmor peroneal. It then passes across the articulation between 
the tibia aifll fibula, to the out er side of the os calcis, supplying the neighbouring 
muscles and back of the ankle, and anastomosing with the external malleolar, 
tarsal, and external plantar arteries. 

Relations. This vessel rests at first upon the Tibialis posticus, and then for the 
greater part of its course, on the interosseous membrane close to the bone, surrounded 
by the fibres of the Flexor longus pollicis. It is covered, in the upper part of its 
course by the Soleus and deep fascia; below , by the Flexor longus polliei%. 


Plan of the Relations of the Peroneal Artery. 
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Peculiarities in Origin. The peroneal artery may arise three inches below the Popliteus, 
or from the posterior tibial high up, or even from the popliteal. 

Its Size is more frequently increased than diminished; and then it either reinforces the 
posterior tibial by its junction with it, or altogether takes the place of the posterior. tibial 
m the lower part of the leg and foot, the latter vessel only existing as a short muscular 
branch. In those rare cases where the peroneal artery is smaller than usual, a branchfrom 
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the posterior tibial supplies its place; and a branch from the anterior tibia! compensates for 
the diminished anterior peroneal artery. In one case, the peroneal artery has been found 
entirely wanting. 

The anterior peroneal is sometimes enlarged, and takes the place of the dorsal artery of 
the foot. . 

The peroneal artery, in its course, gives off branches to the Soleus, Tibialis 
poslieus, Flexor longus pollicis, and Peronei muscles, and a nutrient branch to 
the fibula. 

The Anterior Peroneal, the only named branch of t he neroneal artery, pierces 
the interoSSSous membrane, abo ut tw o inches above the outer malleolus, to reach 
the fore part of the leg, and passin^^owh'Ijeneath' t'Tre' Feroneus tertius, to the 
outer ankle, ramifies on the front and outer side of the tarsus, anastomosing with 
the external malleolar and tarsal arteries. 

The nutrient arUry of the tibia arises from the posterior tibial near its origin, 
and, after supplying a few muscular branches, enters the nutrient canal of that 
bone, which it traverses’ obliquely from above downwards. This is the largest 
nutrient artery of bone in the body. 

The muscular brunches of the posterior tibial are distributed'to the Soleus and 
deep muscles along the back of the leg. 

The communicating branch to the peroneal runs transversely across the back 
of the tibia, about two inches above its lower end, passing beneath the Flexor 
longus pollicis. 

'The internal calcanean are several large arteries, which arise from the pos¬ 
terior tibial just before its division; they are distributed to the fat and integu¬ 
ment behind the tendo Achillis and about the heel, and to the muscles on the 
inner side of the sole, anastomosing with the peroneal and internal malleolar 
arteries. 

The Internal Plantar Artery (figs. 238, 239), much smaller than the external, 
passes forwards along the inner side of the foot. It is at first situated above * the 
Abductor pollicis, and then between it and the Flexor brevis digitovum, both of 
which it supplies. At the base of the first metatarsal bone, where it lias become 
much diminished in size, it passes along the inner border of the great toe, inoscu¬ 
lating with its digital branches. 

The External Plantar Artery, much larger than the internal, passes obliquely 
outwards and forwards to the base of the fifth metatarsal bone. It then turns 
obliquely inwards to the interval between the bases of the first and second meta¬ 
tarsal bones, where it anastomoses with the communicating branch from the dorsalis 
pedis artery, thus completing the plantar arch. As this artery passes outwards, 
it is at first placed between the oft calcis and Abductor pollicis, and then between 
the Flexor brevis digitorum and Flexor accessorius; and as it passes forwards 
to the base of the little toe, it lies more superficially between the Flexor brevis 
digitorum, and Abductor minimi digiti, coveted by the deep fascia and integument. 
The remaining portion of the vessel is deeply situated; it extends from the base 
of the metatarsal bone of the little toe to the back part of the first interosseous 
space, and forms the plantar arch; it is convex forwards, lies upon the Interossei 
muscles, opposite the tarsal ends of the metatarsal bones, and is covered by the 
Adductor pollicis, the flexor tendons of the toes, and tl\e Lumbricales. 

Branches. The plantar arch, besides distributing numerous branches to the 
muscles, integument, and fasciae in the sole, gives off the following branches : 

Posterior perforating. Digital—Anterior perforating. 

The Posterior Perforating are three small branches, which ascend through the 
back part of the three outer interosseous spaces, between the heads of the Dorsal 
interossei muscles, and anastomose with the interosseous branches from the meta¬ 
tarsal artery. 

*. This refers to the erect position of the body. In the ordinary dissection^ the artery is 
)4ffeper than the muscle. 
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The Digital Branch** are four in number, and supply the throe outer toes and 
half the second toe. The first passes outwards from the outer side of the plantar 
arch, and is distributed to the outer side of the little toe, passing in its course 
beneath the Abductor and short Flexor muscles. The second , third, and fourth run 
forwards along the metatarsal spaces, and on arriving at the clefts between the toes 
divide into collateral branches, which supply the adjacent sides of the three other 
toes and the outer side of the second.* At the bifurcation of the toes, each digital 
artery sends upwards, through the fore part of the corresponding metatarsal space, 
a small branch, which inosculates with the interosseous branches of the metatarsal 
artery. These are the anterior perforating branches. 

From the arrangement already described of the distribution of the vessels to 
the toes, it will be seen that both sides of the three outer toes, and the outer side 


238.—The Plantar Arteries. 
Superficial View. 




of the second toe, are supplied bv branches from the plantar arch; both sides of 
the great toe, and the inner side of the second, being supplied by the communicating 
branch of the dorsalis pedis. 

Pulmonary Artery. (Fig. 209.)* 

The pulmonary artery conveys the venous blood from the right side of the heart 
to the lungs.- It is a short wide vessel, about two inches in length, arising from 
the left side’ of the base of the right ventricle, in fr ont of the aorta. It ascends 
obliquely upwards,TiacKwarcIs, and to the left side, as far as the under surface of 
the arch of the aorta, where it divides into two branches of nearly equal size, the 
right and left pulmonary arteries. 

Relations. The greater part of t his vessel i s contai ned, together with the 
ascending part of the arch of the aorta, i n the p eri card ium, being enclosed with it 
in a tube of serous membrane, continued upwards from the base of the heart, 
and has attached to it, above, the fibrous layer of the unembrane. Behin d, it 
rests at first upon the a scending aort a, and higher up lies in fro nt of the left a ur jg le 
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On ^either, side of its origin is the appendix of the corresponding auricle, and a 
coronary artery; and higher up it passes to the left side of the ascending aorta. 

A little to the left of its point of bifurcation, it is connected to the under surface 
of the arch of the aorta by a short fibrous cord, the remains of a vessel peculiar to 
fce|al life, the ductus arteriosus. 

The right pulmonary artery , longer and larger than. the left, runs horizontally 
outwards, behind the ascending aorta and .superior vena cava, to the root of the 
right lung, where it divides into two branches, of which the lower, which is the 
larger, supplies the lower lobe ; the upper giving a branch to the middle lobe. 

The left pulmonary artery, shorter and somewhat smaller than the right, passes 
horizontally in front of the descending aorta and left bronchuB to the root of the 
left lung, where it divides into two branches for the two lobes. 

The terminal branches of the pulmonary ai'tery will be described with the 
anatomy of the lung. 



Of the Veins 


HI HE Veins are the vessels which serve to return the blood from the capillaries of 
X the different parts of the body to the heart. They consist of two distinct sets 
of vessels, the pulmonary and systemic. 

The P ulmon a ry Vein s, unlike other vessels of this kind, con tain arte ria l .blood, 
which they return from the lungs to the left auricle of the heart. 

The Systemic Veins return the venous blood from the body generally to the 
right auricle of the heart. 

The Portal Vein, an appendage to the systemic venous system, is confined to the 
abdominal cavity, returning the venous blood from the viscera of digestion, and 
carrying it to the liver by a single trunk of large size, the vena port a;. From this 
organ, the same blood is conveyed to the inferior vena cava by means of the h epat ic 
ve i ns.—- 

The veins, like the arteries, are found in nearly every tissue of the body. They 
commence by minute plexuses which communicate with the capillaries. The 
branches which have their commencement in these plexuses unite together into 
trunks, and these in their passage towards the heart, constantly increase in size 
as they receive branches, and join other veins similar in size to themselves. The 
veins are larger and altogether more numerous than the arteries ; hence, the entire 
capacity of the venous system is much greater than that of the arterial ; the pul¬ 
monary veins excepted, which do not exceed in capacity the pulmonary arteries. 
From the combined area of the smaller venous branches being greater than the 
main trunks, it results, that the venous system represents a cone, the summit of 
which correspond to the heart: its base to the circumference of the body. In 
form, the veins are not perfectly cylindrical like the arteries, their walls being 
collapsed when empty, and the uniformity of their surface being interrupted at 
intervals by slight contractions, which indicate the existence of valve^ in their 
interior. They usually retain, however, the same »calibre as long as they receive no 
branches. 

The veins communicate very freely with one another, especially in certain regions 
of the body; and this communication exists between the larger trunks as well as 
lretween the smaller branches. Thus, in the cavity of the cranium, and between 
the veins of the neck, where obstruction would be attended with imminent danger 
to the cerebral venous system, we find that the sinuses and larger veins have 
large and very frequent anastomoses. The same free communication exists between 
the veins throughout the whole extent of the spinal canal, and between the veins 
composing the various venous plexusos in tho abdomen and pelvis, as the spermatic, 
uterine, vesical, prostatic, etc. 

The veins are subdivided into three sets : superficial, ooep, and sinuses. 

The Superficial or Cutaneous Veins are found between the layers of the superficial 
fascia, immediately beneath the integument; they return the blood from these struc¬ 
tures and communicate with the deep veins by perforating the deep fascia. 

The Deep Veins accompany the artei-ies, and are usually enclosed in the same 
sheath with those vessels. In the smaller arteries, as the radial, ulnar, brachial, 
tibial, peroneal, they exist generally in pairs, one lying on each side of the vessel, 
and are called venae comites. The larger arteries, as the axillary, subclavian|v 
popliteal, and femoral, have usually only one accompanying yein. In certain 
organs of the body, however, the deep veins do not accompany the arteries; for 
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instance, the veins in the -skull and spinal canal, the hepatic veins in the liver, and 
the larger veins returning blood from the osseous tissue. 

Sinuses are venous channels, which, pi their structure and mode of distribution, 
differ altogether^ from the veins. They are found only in the interior of the skull, 
and are formed by a separation of the layers of the dura mater; their outer coat 
consisting of fibrous tissue, their inner of an endothelial layer continuous with the 
lining membrane of the veins. 

. Veins have thinner walls than arteries, the difference in thickness being due to 
the small amount of elastic and muscular tissues which the veins contain. The 
superficial veins usually have thicker coats than the deep veins, and the veins of 
the lower limb are thicker than those of the upper. 

The minute structure of these vessels is described in the Introduction. 

The veins may be arranged into- three groups :—1. Those of the head and neck, 
upper extremity, and thorax, which terminate in the superior vena cava. 2. Those 
of the lower limb, pelvis, and abdomen, which terminate in the inferior vena cava. 
3. The cardiac veins, which open directly into the right am-icle of the heart. 


Veins ok the Head and Neck. 

The veins of the head and neck may be subdivided into three groups :—1. The 
veins of the exterior of the head. 2. The veins of the neck. 3. The veins of the 
diploe and interior of the cranium. 

The veins of the exterior of the head are, the 

Facial. Temporo-maxillary. 

Temporal. Posterior auricular. 

Internal maxillary. Occipital. 

The Facial Vein passes obliquely across the side of the face, extending from 

the inner angle of the orbit, downwards and outwards, to the anterior margin of 
the Masseter muscle. IP lies to tho outer side of the facial artery, and is not so 
tortuous as that vessel. It commences at the side of the root of the nose, and is the 
direct continuation of the angular vein, formed by the junction of the frontal and 
supra-orbited veins. 

Th e frontal vein, commences on the anterior part of the skull, by a venous plexus, 
which communicates with the anterior branches of the tempors!l vein; the veins 
converge to form a single trunk, which runs downwards near the middle line of the 
forehead parallel with the vein of the opposite side, and unites with it at the root 
of the nose, by a transverse trunk, called the nasal arch. Occasionally, the frontal 
veins join to form a single trunk, which bifurcates at the root of the nose into the 
two angular veins. At the nasal arch the branches diverge, and run along the sides 
of the root of the nose. The frontal vein as it descends upon the forehead receives 
the supra-orbital, and becomes the angular vein. 

The supra-orbital vein commences on the forehead, communicating with the 
anterior temporal and superior palpebral veins, and runs downwards and inwards, 
beneath the oceipito-frontalis muscle, receiving branches from the neighbouring 
structures and joins the frontal vein at the inner angle of the orbit to form the 
angular vein. 

The angular vein formed by the junction of the two preceding vessels runs 
obliquely downwards and outwards on the side of the root of the nose and receives 
the veins of the ala nasi on its inner side, and the superior palpebral veins on its 
outer side \ it moreover communicates with the ophthalmic vein, which establishes an 
important anastomosis between this vessel and the cavernous sinus. Some small 
veins from the dorsum of the nose terminate in the nasal arch. 

The facial vein commences at the inner angle of the orbit, being a continuation 
of the angular vein. It passes obliquely downwards and outwards, beneath the 
Zygomaticus major and minor muscles, descends along the anterior border of the 
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Masaoter, crosses over the body of the lower jaw, with the facial aitery, and, passing 
obliquely outwards and backwards, beneath the Platysma and cervical fascia, unites 
with a branch of communication from the jternporo-maxillary vein, to form a trunk 
of large size which enters the internal jugular. • 

Branches. The facial vein receives, near the angle of the mouth, communi¬ 
cating branches from the pterygoid plexus. It is also joined by the inferior 
palpebral, the superior and inferior labial veins, the buccal veins from the cheek, 


240.—Veins of the Head and Neck. 
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and, the masseteric veins. Below the jaw it receives the submental, the inferior 
palatine, which returns the blood 'from the plexus around the tonsil and soft palate ; 
the submaxillary vein, which commences in the submaxillary gland; and, generally, 
the ranine vein. 

The Temporal Vein commences by a minute plexus on the side and vertex of the 
skull, which communicates with the frontal vein in front, the corresponding vein 
of the opposite side, and the posterior auricular and occipital veins behind. ■ From 
this network, anterior and posterior branches are formed which unite above the 
zygoma, forming the trunk of the vein. This trunk is joined in this situation by a 
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large vein, the middle temporal, which receives the blood from the substance of the 
Temporal muscle and pierces the fascia at the upper border of the zygoma. The 
temporal vein then descends between the external auditory meatus and the condyle 
of the jaw, enters the substance of the parotid gland, and unites with the internal 
maxillary vein, to form the temporo-maxillary. 

Branches. The temporal vein receives in its course some parotid veins, an 
articular branch from the articulation of the jaw, anterior auricular veins from the 
external ear, and a vein of large size, the transverse facial, from the side of the face. 

The Internal Maxillary Vein is a vessel of considerable size, receiving branche s 
which correspond with those of the internal maxillary artery. Thus it receives the 
middle meningeal veins, the deep tempor al, the pterygoid, masseteric, and buccal, 
some palatine veins, and the inferior dental. These blanches form a largo plexus, 
the pterygoid., which is placed lietwaen the Temporal and External pterygoid, and 
partly between the Pterygoid muscles. This plexus communicates very freely with 
the facial vein, and witji the cavernous sinus, by branches through the foramen 
Vesalii at the base of the skull. The trunk of the vein then passes backwards,’ 
behind the neck of the lower jaw, and unites with the temporal vein, forming the 
temporo-maxillary. 

The Tempero-Maxillary Vein, formed by the union of the temporal and internal 
maxillary veins, descends in the substance of the parotid gland, between the ramus of 
the jaw and the Sterno-mastoid muscle, and divides into two branches, one of which 
passes inwards to join the facial vein, the other is joined by the posterior auricular 
vein and becomes external jugular. 

The Posterior Auricular Vein commences upon the side of the head, by a plexus 
which communicates with the branches of the temporal and occipital veins. The 
vein descends behind the external ear and joins the temporo-maxillary vein forming 
the external jugular. This vessel receives the stylo-mastoid vein, and some branches 
from'the back part of the external ear. 

The Occipital Vein commences at the back part of the vertex of the skull, by a 
plexus in a similar manner, to the other veins. It follows the course of the occipital 
artery, passing deeply beneath the muscles of the back part of the neck, and 
terminates in the internal jugular, occasionally in the external jugular. As this vein 
pusses across the mastoid portion of the temporal bone, it receives tho mastoid vein, 
which establishes a communication with the lateral sinus. 


Veins of tiie Neck. 

t * 

The veins of the neck, which return the blood from the head and face, are 
the 

External jugular. Anterior jugular. 

Posterior external jugular. Internal jugular. 

Vertebral. 

The External Jnyv.lar Vein receives the greater part of the blood from the 
exterior of the cranium and 'deep parts of the face, being formed by the junction of 
the-te mp o r o - maxillary and posterior aurjc ular veins. It commences in the substance 
of the parotid g land, on a level with the angle of the lower jaw, and runs perpen¬ 
dicularly down the neck,'in the direction of a line drawn from the angle of the jaw 
to the middle of the clavicle. In its course it crosses the Sterno-mastoid muscle, 
and runs parallel with its posterior bordor as far as its attachment to the clavicle, 
where it perforates the deep fascia, and te rm ma tes jnthe su bclavian vein, on the 
water side of the internal jugular. In the necTTlt is separated from the Sterno- 
jinastoid by the anterior layer of the deep cervical fascia, and is covered by the 
[Platysma, the superficial fascia, and the integument. This vein is crossed about its 
imiddle. by the superficial cervical nerve, and its upper half is accompanied by the 
auricularis magnus nerve. The external jugular vein varies in size, bearing an 
inverse proportion to that of the other veins of the neck; it is occasionally double. 
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It is provided with two pairs of valves, the lower pair being placed at its entrance 
into the subclavian vein, the upper pair in most cases about an inch and a half above 
the clavicle. The portion of vein between the two Rets of valves is often dilated, 
and is termed the sinus. These valves do not prevent the regurgitation of the blood, 
or the passage of injection from below upwards.* 

Branches. This vein receives the occipital occasionally, the posterior external 
jugular, and, near its termination, the suprascapular and transverse cervical veins. 
It communicates with the anterior jugular, and, in the sul>stance of the parotid, 
receives a large branch of communication from the internal jugular. 

The Posterior External Jugular Vein returns the blood from the integument and 
superficial muscles in the upper and back part of the neck, lying betwgen the Splenius 
and Trapezius muscles. It runs down the back part of the neck, and ojtens into the 
external jugular just below the middle of its course. 

The Anterior Jugular Veir% commencesjnear.thc.byoid bone from the convergence 
of several superficial branches from the sub-maxillary region.. It passes down between 
the median line and the anterior border of the Sterno-mastoid, and, at the lower part 
of the neck, passes beneath that muscle to open into the termination of the-external 
jugular, or into the subclavian vein (fig. 247). This vein varies considerably in size, 
bearing almost always an inverse proportion to the external jugular. Most frequently 
there are two anterior jugulars, a right and left; but occasionally only one. This 
vein receives some laryngeal branches, and occasionally an inferior thyroid vein. 
Just above the sternum, the two anterior jugular veins communicate by a transverse 
trunk, which receives branches from the inferior thyroid veins. It also communicates 
with the internal jugular. There are no valves in this vein. 

The Internal Jugular Vein collects the blood from the interior of the cranium, 
from the superficial parts of the face, and from the neck. It .commences just 
external to the jugular foramen, in the base of the skull, being formed by the 
coalescence of the lateral and inferior petrosal sinuses (fig. 245). At its rtrigin 
it is somewhat dilated, and this dilatation is called the sinus , or gulf, of the internal 
jugular vein. It runs down the side of the neck in a vertical direction, lying at 
first on the outer side of the internal carotid, and then on the outer side of the 
common carotid, and at the root of the neck unites with the subclavian vein, to form 
the vena innominata. The internal jugular vein, at its commencement, lies upon the 
Ilectus lateralis, behind, and at the outer side of the internal carotid, and the eighth 
and ninth pairs of nerves; lower down, the vein and artery lie upon the same plane, 
the glosso-pharyngeal and hypoglossal nerves passing forwards between them ; the 
pneumogastrie descends between and behind them, ipi the same sheath ; and the 
spinal accessory passes obliquely outwards, behin,d the vein. y Al the root, of the 
neck the vein of the right side is placed at a, little distance from the artery ; on the, 
left side, it usually crosses at its lower part. The right internal jugular vein crosses 
the first part of the subclavian artery. The vein is of considerable size, but varies 
in different individuals, the left one being usually the smaller. It is provided with 
a pair of valves, which are placed at its point of termination, or from half to three- 
quarters of an inch above it. 

Branches. This vein receives in its course the* facial, lingual, pharyngeal, 
superior and middle thyroid veins, and sometimes the occipital. At its point of 
junction with the branch common to the temporal and facial veins, it becomes greatly 
increased in size. 

The lingual veins commence on the dorsum, sides, and under surface of the 
tongue, and passing backwards, following the course of the lingual artery and its 
branches, terminate in the internal jugular. Sometimes the ranine vein joins the 
lingual instead of the facial. 

The pharyngeal vein commences in a minute plexus, the pharyngeal, at the lack 

* The student may refer to an interesting paper by Dr. Struthers, ‘ On Jugular Vene¬ 
section in Asphyxia, Anatomically and Experimentally Considered, including the Demon¬ 
stration of Valves in the Veins of the Neck,’ in the Edinburgh Medical Journal, for 
November, 1856. 
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part and sides of the pharynx, and after receiving meningeal branches, and the Vidian 
and spheno palatine veins, terminates in the internal jugular. It occasionally opens 
into the facial, lingual, or superior thyroid vein. 

The superior thyroid vein commences in the substance and on the surface of the 
thyroid gland, by blanches corresponding with those of the superior thyroid artery, 
and terminates in the upper part of the internal jugular vein. 

The middle thyroid vein collects the blood fropi the lower part of the lateral lobe 
of the thyroid gland, and being joined by some branches from the larynx and 
trachea, terminates in the lower part of the internal jugular vein. 

' The facial and occipital veins have been described above. 

The Vertebral Vein commences in the occipital legion, by numerous small 
branches, from the deep muscles a.t the upper and back part of the neck, passes 
outwards, and enters the foramen in the transverse process of the atlas, and 
descends by the side of the vertebral artery, in the canal formed by the transverse 
processes of the cervical vertebra?. Emerging from the foramen in the transverse 
process of the sixth cervical, it terminates at the root of the neck in the back part 
of the innominate vein near its origin, its mouth being guarded by a pair of valves. 
On the right side, it crosses the first part of the subclavian artery. This vein, in the 
lower part of its course, occasionally divides into two branches, one of which emerges 
with the artery at the sixth cervical vertebra : the other escapes through the fora¬ 
men in the seventh cervical. 

Branches. The vertebral vein receives in its course a vein from the inside of the 
skull through the posterior condyloid foramen, muscular branches from the muscles 
in the preverlebral region ; dorsi-spinal veins, from the back part of the cervical 
portion of the spine ; meningo-rachidian veins, from the interior of the spinal canal; 
and lastly, the ascending and deep cervical veins. 


Veins of the DirLoii. 

The diploc of the cranial bones is channelled in the adult by a number of tortuous 
canals, which are lined by a more or less complete layer of compact tissue. 

241.—Veins of the Diploc as displayed by the Removal of the Outer Table of the Skull. 



The veins they contain are large and capacious, their walls being thin, and formed 
only of epithelium, resting upon a layer of elastic tissue, and they present, at irregular 
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intervals, pouch-like dilatations, or culs de sac, which serve as reservoirs for the 
blood. These are the veins of the diploe : they can only be displayed by removing 
the outer table of the skull. 

In adult life, as long as the cranial bones are distinct and separable, those veins 
are confined to the particular bones ; but in old age, when the sutures are united, 
they communicate with each other, and increase in size. These vessels communicate!, 
in the interior of the cranium, with the meningeal veins, aiul with the sinuses of the 
dura mater; and on the exterior of the skull, with the veins of the pericranium. 
They are divided into the frontal, which opens into the supra-orbital vein, by an 
aperture at the supra-orbital notch ; the anterior temporal, which is confined chiefly 
to the frontal bone, and opens into one of the deep temporal veins, after escaping by 
an aperture in the great wing of the sphenoid ; th & posterior temporal, which is con¬ 
fined to the parietal bouo, and terminates in the lateral sinus by an aperture at the 
posterior inferior angle of the parietal hone ; and the occipital, the largest of the four, 
which is confined to the occipital bone, and opens either into the occipital vein or the 
occipital sinus. 


Ckreural Veins. 

The Cerebral Veins are remarkable for the extreme thinness of their coats, in 
consequence of the muscular tissue in thorn being wanting, and for the absence of 
valves. They may lie divided into two sets, the superficial, which are placed on the 
surface, and the deep veins, which occupy the interior of the organ. 

The Superficial Cerebral Veins ramify upon the surface of the brain, being lodged 
in the sulci, between the convolutions, a few running across the convolutions. They 
receive branches from the substance of the brain, and terminate in the sinuses. 
They are named, from the position they occupy, superior, inferior, internal, and 
external. 

The «S 'nperior Cerebral Veins, seven or (fight in number on each side, pass for¬ 
wards and inwards towards the great longitudinal fissure, where they receive the 
internal cerebral veins, which return the blood from the convolutions of the fiat 
surface of the corresponding hemisphere ; near their termination, they become in¬ 
vested with a tubular sheath of the arachnoid membrane, and open into the superior 
longitudinal sinus, in the opposite direction to the course of the blood. The external 
cerebral veins, which return the blood from the convolutions ou the outer surface of 
the hemisphere, also open, for the most part, into these veins. 

The Inferior Cerebral Veins are divisible into three sets, from the position they 
occupy at the base of the brain; they are named Anterior, Lateral, add Median 
Inferior Cerebral Veins. 

The A nterior Inferior Cerebral Veins commence on the under surface of the 
anterior lobes of the brain, and terminate in the cavernous sinuses. 

The Lateral Inferior Cerebral Veins commence on the under surface of the 
temporo-sphenoidal lobe, and at the base of the brain : they unite to form from three 
to five veins, which open into the lateral sinus from before backwards. One of these 
sometimes opens into the superior petrosal sinus. 

The Median Inferior Cerebral Veins, which are very large, commence at the fore 
part of the under surface of the cerebrum, and from the convol utions of the posterior * 
lol»e, and terminate in the straight sinus behind the vense Galeni. 

The Deep Cerebral, or Ventricular Veins (vense Galeni), are two in number, one 
from the right, the other from the left, ventricle. They are each formed by two 
veins, the vena corporis sti-iati, and the choroid vein. They run backwards, parallel 
with one another, enclosed within the velum interpositum, and pass out of the brain 
at the great transverse fissure, between the posterior extremity, or splenium, of tlio 
corpus callosum and the tuberculn quadrigemina, to enter the straight sinus. The 
two veins usually unite to form one before opening into the straight sinus. 

The vena corporis striati commences in the groove between the corpus striatum 
and thalamus opticus, receives numerous veins from both of these parts, and unites 
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part and sides of the pharynx, and after receiving meningeal branches, and the Vidian 
and spheno palatine veins, terminates in the internal jugular. It occasionally opens 
into the facial, lingual, or superior thyroid vein. 

The superior thyroid vein commences in the substance and on the surface of the 
thyroid gland, by blanches corresponding with those of the superior thyroid artery, 
and terminates in the upper part of the internal jugular vein. 

The middle thyroid vein collects the blood from the lower part of the lateral lobe 
of the thyroid gland, and being joined by some branches from the larynx and 
trachea, terminates in the lower part of the internal jugular vein. 

' The facial and occipital veins have been described above. 

The Vertebral Vein commences in the occipital region, by numerous small 
branches, from the deep muscles at the upper and back part of the neck, passes 
outwards, and enters the foramen in the transverse process of the atlas, and 
descends by the side of the vertebral artery, in the canal formed by the transverse 
processes of the cervical vertebrae. Emerging from the foramen in the transverse 
process of the sixth cervical, it terminates at the root of the neck in the back part 
of the innominate vein near its origin, its mouth being guarded by a pair of valves. 
On the i“ight side, it crosses the first part of the subclavian artery. This vein, in the 
lower part of its course, occasionally divides into two branches, one of which emerges 
with tho artery at the sixth cervical vertebra : the other escapes through the fora¬ 
men in the seventh cervical. 

Branches. The vertebral vein receives in its course a vein from the inside of the 
skull through the posterior condyloid foramen, muscular branches from the muscles 
in the prevertebral region ; dorsi-spinal veins, from the back part of the cervical 
portion of the spine ; meningo-rachidian veins, from the interior of the spinal canal ; 
and lastly, the ascending and deep cervical veins. 


Veins op the Dipuni. 

The diploc of the cranial bones is channelled in the adult by a number of tortuous 
canals, which are lined by a more or less complete layer of compact tissue. 

241.—Veins of the Diploc as displayed by the Removal of the Outer Table of Ihe Skull. 



The veins they contain are large and capacious, their walls being thin, and formed 
only of epithelium, resting upon a layer of elastic tissue, and they present, at irregular 
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intervals, pouch-like dilatations, or cula de sac, which serve as reservoirs for the 
blood. These are the veins of the diploe : they can only be displayed by removing 
the outer table of the skull. 

In adult life, as long as the cranial bones are distinct and separable, these veins 
are confined to the particular bones; but in old age, when the sutures are united, 
they communicate with each other, and increase in size. These vessels communicate, 
in the interior of the cranium, with the meningeal veins, and with the sinuses of the 
dura mater; and on the exterior of the skull, with the veins of the pericranium. 
They are divided into the frontal, which opens into the supra-orbital vein, by an 
aperture at the supra-orbital notch; the anterior temporal, which is confined chiefly' 
to the frontal bone, and opens into one of the deep temporal veins, after escaping by 
an aperture in the great wing of the sphenoid ; the posterior temporal, which is con¬ 
fined to the parietal bone, and terminates in the lateral sinus by an aperture at the 
posterior inferior angle of the jparietal bone ; and the occipital, the largest of the four, 
which is confined to the occipital bone, and opens either into the occipital vein or the 
occipital sinus. 


Cerebral Veins. 

The Cerebral Veins are remarkable for tho extreme thinness of their coats, in 
consequence of the muscular tissue in them being wanting, and for the absence of 
valves. They may be divided into two sets, tho superficial, which are placed on the 
surface, and the deep veins, which occupy the interior of the organ. 

The Superficial Cerebral Veins ramify upon the surface of the brain, being lodged 
in the sulci, between the convolutions, a few running across the convolutions. They 
receive branches from the substance of the brain, and terminate! in the sinuses. 
They are named, from the position they occupy, superior, inferior, internal, and 
external. 

The Superior Cerebral Veins, seven or eight in number on each side, pass for¬ 
wards and inwards towards tho great longitudinal fissure, where they receive the 
internal cerebral, veins, which return the blood from the convolutions of the flat 
surface of the corresponding hemisphere; near their termination, they become in¬ 
vested with a tubular sheath of tho arachnoid membrane, and open into the superior 
longitudinal sinus, in the opposite direction to the course of the blood. The external 
cerebral veins, which return the blood from the convolutions on the outer surface of 
the hemisphere, also open, for the most part, into these veins. 

The Inferior Cerebral Veins are divisible into three sets, from the position they 
occupy at the base of the brain; they are named Anterior, Lateral, add Median 
Inferior Cerebral Veins. 

The Anterior Inferior Cerebral Veins commence, on tho under surface of the 
anterior lobes of the brain, and terminate in the cavernous sinuses. 

The Lateral Inferior Cerebral Veins commence on the under surface of the 
temporo-sphenoidal lobe, and at the base of the brain : they unite to form from three 
to five veins, which open into the lateral sinus from before backwards. One of these 
sometimes opens into the superior petrosal sinus. 

The Median Inferior Cerebral Veins, which are very large, commence at the fore 
part of the under surface of the cerebrum, and from the convolutions of the posterior * 
lobe, and terminate in the straight sinus behind the venae Galeni. 

The Deep Cerebral, or Ventricular Veins (veme Galeni), are two in number, one 
from the right, the other from the left, ventricle. They are each formed by two 
veins, the vena corporis striati, and the choroid vein. They run backwards, parallel 
with one another, enclosed within the velum interpositum, and pass out of the brain 
at the great transverse fissure, between the posterior extremity, or sphnium, of the 
corpus callosum and the tubercula quadrigemina, to enter the straight sinus. The 
two veins usually unite to form one before opening into the straightsinus. 

The vena corporis striati commences in the groove between the corpus striatum 
and thalamus opticus, receives numerous veins from both of these parts, and unites 
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behind the anterior pillar of the fornix with the choroid vein, to form one of the 
vense (laleni. 

The choroid vein runs along the whole length of the outer border of the choroid 
plexus, receiving veins from the hippocampus major, the fornix and porpus callosum, 
a,nd unites, at the anterior extremity of the choroid plexus, with the vein of the 
corpus striatum. 

The Cerebellar Veins occupy the surface of the cerebellum, and are disposed in 
three sets, superior, inferior, and lateral. The superior pass forwards and inwards, 
across the superior vermiform process, and terminate in the straight sinussome open 
into the vents Galeni. The inferior cerebellar veins, of large size, run transversely 
outwards, and terminate by two or three trunks in the lateral sinuses. The lateral 
anterior cerebellar veins terminate in the superior petrosal sinuses. 


Sinuses of the Duka Mater. 

The sinuses of the dura mater are venous channels, analogous to the veins, their 
outer coat being formed by the dura mater; their inner, by a continuation of the 
lining membrane of the veins. They ayeJifkeyju_iaxuiuiker, and are divided into two 
sjjts -i. Those situated at the upper and back part of the skull; 2. Those at the 
base of the skull. The former are the 

Superior longitudinal. Straight sinus. 

Inferior longitudinal. Lateral sinuses. 

Occipital sinuses. 

The Superior Longitudinal Sinus occupies the attached margin of the falx 
cerebri. Commencing at the foramen csecum, through which it constantly communi¬ 
cates by a small branch with the veins of the nasal fossa', it runs from before back¬ 
wards, grooving the inner surface of the frontal, the adjacent margins of the two 
parietal, and the superior division of the crucial ridge of the occipital bone, and ter¬ 
minates by opening into the torcular HerophHi. The sinus is triangular in form, 
narrow in front, and gradually increasing in size as it passes backwards. On examin¬ 
ing its inner surface, it presents the internal openings of the cerebral,veins, which 
run, for the most part., from behind forwarJs, aii(T opcn chielly at the back part of 
the sinus, their orifices being concealed by fibrous areohe ; numerous fibrous bands 
(chorda t W.illisii ) are also seen, which extend transversely across the inferior angle of 
the sinus ; and lastly, some small? white, projecting bodies, the glandules Pacchioni. 

1 This sinus receives the superior cerebral veins, numerous veins from the diplou and 
dura mater, and, at the posterior extremity of the sagittal suture, veins from the 
pericranium, which pass through the parietal foramen. 

The point whei-e the sujierior longitudinal and lateral sinuses are continuous 
is called the confluence of the sinuses, or the tor cular Heroyhi li. It presents a 
considerable dilatation of very irregular form, anais the point of meeting of 
s ix sinus es, the supprior_lon git udinal. the two lateral, the tw o occipit al, and the 
strai gh t. 

The .I nferior. Lowj itudinal Sinus, more correctly described as the inferior longi¬ 
tudinal vein, is contained, in the posterior part of the free margin of the falx cerebri. 
I t is of a circular form, increases in size as it passes backwards, and term inates in the 
s traight sinus. It receives several veins from the falx cerebri, and ocSsionallylTTcw 
from the flat surface of the hemispheres. 

T he Straight Sinus is situated at the line of junction of the falx cerebri, jatith the 
tentorium^ It is triangular inform, increases in size as it" proceeds backwards, and 
runs obliquely downwards and backwards from the termination of the inferior longi¬ 
tudinal sinus t6 the torcular Herophili. Besides the inferior longitudinal, sinus, 
it receiyes the venae. j Graleni. the inferior me dian ggrebral veins, and the superior 
cerebel lar. A. few transverse bands cross its interior. 
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T he Later al Sinuses are of large size, and are sit,mitral i» < V 
the t^TEwiMjm um»h«dH. They co mmence' at ero|)hi 1 i, and passing 

horizontally outwards to the base of the jjetrous jJOf tiQR of the temporal bone, pnryfi 
downwards audjinwards on each ride to reach the jugul ar fora men, where they 
termifiate in the int erna l ju gul ar vein. Each sinus roste in.ifej.course, upon the in ner 
surface of I Ko occipita l, the posterior inferior angle of the parietal, tho mastoid portio n 
of the te mpo ral, and on the o ccipi faT again j ust before its termination. TKese sinuses 
are frequently of unequal size, andUiey increase in size as they proceed from behind 
forwards. The horizontal portion is -of a triangular form, the curved portion semi- 
cylindrical ; t heir inner surface is smooth, and not crossed by the fibrous bands found 
in the other sinuses. Thgse sinuses at their. coutamKnaueut .recei ve blood from the 
superior longituclijjaJ, th e straight, and tho occijiital sinuses; they receive the bljpd from 
the superior petrosiil sinuses at the base of the petrous portion of the temporal bone, . 
and they unite with the inferior p etrosal sinus^just extern al to the jugular foramen, 
to form the i nterim! jugular vein (fig. 245). They communicate with the veins of 
tho pericranium by means of tlie mastoid and posterior condyloid veins, and they 


242.—Vertical Section of tbe Skull, showing the Sinuses of tho Dura Mater. 



receive the lateral inferior cerebral and inferior cerebellar veins, and sonic veins from 
the diploe. 

The Occipital are the smallest of the cranial sinuses. They are usually t wo in 
number, and situated in the attached margin of the fiilx cerelielli. They commence 
by several small veins around the posterior margin of tho foramen magnum, which 
communicate with the posterior spinal veins, and terminate by separate openings 
(sometimes by a single aperture) in tbe torcular lleropliili. 

The sinuses at the base of the skull are tho 

• 

Cavernous. Inferior petrosal. 

Circular. Superior petrosal. 

Transverse. 

The Caverno us Sinuses are named from their presenting a reticulated structure. 
They are ttvo in number, of large size, and placed one on each side nf the nelln. 
T ureica.-e xte nding from ffi p «ph«nrrirtnl fmanrr tr TtTie apex of the petrous portion of 
the t emporal bo ne; they rec eive anteriorly the ophthalm ic.vein through the' ^fiehoiitaT 
fissure, and com municate beh ind with t he. petr^al Bi nuaea. and w ith eachether by 
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the ci rcular and transverse s inuBes. On t f ha inner wg,ll af .Pffi|i g!n ” g i g fnnnrl 
internal carotid artery, accompanied by filaments of the- carotidpiMus and by the 
sixth nerve*;" and on its outer wall, the third.fourth, andophthalmic nerves. These 
parts are separated from the blood flowing along the sinus by the lining membrane, 
which is continuous with the inner coat of the veins. The cavity of the sinus, which 


243.—Plan showing the Relative Position of the Structures in the Right Cavernous Sinus, 

Viewed from Behind. 



is larger behind than in front, is intersected by filaments of fibrous tissue and small 
vessels. The cavernous sinuses receive the inferior anterior cerebral veins ; they 
communicate with the lateral sinuses by means of the superior and inferior petrosal, 
and with the facial vein through the ophthalmic. 

The opiithnlmic is. a large vein, which connects the angular ve in at t he inner angle 
of the orbit with the cavernous, sinus; it pursues the same courso as the ophthalmic 


244.—The Sinuses at the Base of the Skull. 



artery, and receives branches corresponding to those derived from that vessel. 
Forming a shost single trunk, it passeB through the inner extremity of the sphenoidal 
fissure, and terminate in the cavernous sinus. 

The Cir cular Sinus comp l etely surrounds the p ituitary body, and communicates 
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on each side with the cavernous sinus. Its posterior half is larger than the anterior ; 
and "in old age it is more capacious tha n at an early period of life. It receives veins 
from the pituitary body, and from the adjacent bone and dura mater. 

The 

the inf eriorlborder -oLtha. petrona portion-. of the temporal with the^JjasUftT..process 
of the occipital... It commences in front at the ter^jp^ion of tho cavernous sinus, 
and behind joins the lateral sinus, at file jugular foramen, forming the internalju’guiar 
vein. 

The junction of the two sinuses takes placo at the lower border of, or just external 
to, the jugular foramen. The exact relation of the parts to one another in the fora- 
men is as follows: the infe rior petrosal sin us is m front, and is directed obliquely 
downwarcfs and backwards*; the l ateral sinus is situated at the hack part of the fora¬ 
men, and between the two is the eight}i |aiir qf j^gryjtaV The junction "o 7 ”lhe sinuses 


245.—Relation of Structures in Jugular F<framen. 



takes place external to the nerves, so that these latter lie a little internal to the 
venous channels in the foramen. (See fig. 245.) These sinuses are semi-cylindrical 
in form. « % 

The Transverse Sinus is placed tran sver sely across the £ore part of tlie Vjagilar 
process of thy occipifel hone serving to connect the ‘two inferior petrosal and 
cavernous sinuses. A second is occasionally found just in front of the foramen 
magnum. 

The Stiperior Petrosal Sinus is situated along the upper border of the petrous 
portion of the temporal bone, in the front part of the attached margin of the ten¬ 
torium. It is small and narrow, and co nnects together the cavernous and lateral 
ainupna n j- it receives a cerebellar vein ( anterior late>'af^ere$effar) from 

the anterior border of the cerebellum, a vein from the internal ear, and sometimes a 
cerebral vein ( inferior lateral cerebraty from the under part of the mi d dle lobe. 
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VEINS OF THE UPPER EXTREMITY. 246.—The Superficial Veins of the 

Upper Extremity. 


The veins of the upper extremity are divided 


into two sets, superficial and deep. 

The Superficial Veins are placed immediately 
beneath the integument between the two layers 
of superficial fascia; they commence in the hand 
chiefly on its dorsal aspect, where they form a 
more or less complete arch. 

The Deep Veins accompany the arteries, and 
constitute the vena* comites of those vessels. 

Both sets of vessels are provided with valves 
which are more numerous in the deep than in 
the superficial. 

The superficial veins of the upper extremity 
arc the 

Anterior ulnar. Median basilic. 

Posterior ulnar. Median cephalic. 

Radial. Basilic. 

Median. Cephalic. 

The Anterior Ulnar Vein commences on the 
anterior surface of the ulnar side of the hand 
and wrist, and ascends along the inner side of 
the fore-arm to the bend of the elbow, where 
it joins with the posterior ulnar vein to form 
the common ulnar. It communicates with 
branches of the median vein in front, and with 
the posterior ulnar behind. 

The Posterior Ulnar Vein commences on the 
posterior surface of the ulnar side of the hand, 
and from the vein of the little finger (vena, 
salvatetta,^ situated over the fourth metacarpal 
space. It runs on the posterior Surface of the 
ulnar side of the fore-arm, and just below tho 
elbow unites with the anterior 'ulnar vein to 
form the common ulnar. 

The Radial Vein commences from the dorsal 
surface of the thumb, index finger, and radial 
side of the hand, by branches communicating 
with the vena salvatella, and forming by their 
union a large vessel, which ascends along the 
radial side of the fore-arm, and receives numer¬ 
ous branches from both its surfaces. At the 
bend of the ellaiw’ it receives the median cephalic, 
when it becomes the cephalic vein. 

The Median Vein collects the blood from the 
superficial structures on the palmar surface of 
the hand and middle line of the fore-arm, com¬ 
municating with the anterior ulnar and radial 
veins. At the bend of the elbow, it receives 
a branch of communication from the deep veins, 
accompanying the brachial artery, and divides 



into two branches, the median cephalic and median basilic, which diverge from each 
other as they ascend. 
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The Median Cephalic, usually the smaller of the two, passes outwards in the 
groove between the Supinator longus and Biceps muscles, and joins with the 
radial t o form the cephalic vein. The branches of the external cutaneous nerve pass 
behind tlus vessel'.'. 

The Media'll. Basilic ve in passes obliquely inwards, in the groove between the 
Biceps arid Pronator radii teres, and joins the common ul nar to form th e basilic. 
This vein passes in front of the brachial artery 77 i’<mi which it is separated by a 
iibrous expansion ( the bicipital fascia) which is given off from the tendon of the 
Biceps to the fascia covering the Flexor muscles of the fore-arm. Filaments of the 
internal cutaneous nerve pass in front as well as behind this vessel.* 

The Basilic is a vein of considerable size, formed by the coalescence of the common 
ulnar vein with the median basilic. It passes upwards along the inner side of the 
Biceps muscle, pierces the deep fascia a little below the middle of the arm, and 
ascends in the course of the brachial artery, terminating either in one of the veme 
comites of that vessel, or in the axillary vein. 

The Cephalic Vein courses along the outer border of the Biceps muscle, to the 
upper third of the arm ; it then passes in the interval botween the Peetoralis major 
and Deltoid muscles, accompanied by the descending branch of tho acromial-tho¬ 
racic artery and the upper external cutaneous branch of the musculo-spiral nerve, 
pierces the costo-coracoid membrane, and terminates in the axillary vein just below 
the clavicle. This vein is occasionally connected with the external jugular or sub¬ 
clavian, by a branch which passes from it upwards in front of the clavicle. 

The Deep Veins of the upper extremi.fi/ follow the course of the arteries, forming 
their vente comites. They are generally two in number, one lying on each side of 
the corresponding artery, and they are connected at intervals by short transverse 
branches. 

There are two digital veins, accompanying each artery along the sides of tho 
fingers; these, uniting at their base, pass along the interosseous spaces in the palm, 
and terminate in the two superficial palmar veins. Branches from these vessels 
on the radial side of the hand accompany the superficialis volte, and on the ulnar 
side terminate in the deep ulnar veins. The deep ulnar veins, as they pass in 
front of the wrist, communicate with the interosseous and superficial veins, and, 
at the elbow, unite with the deep radial veins, to form the vente comites of the 
brachial artery. 

The Interosseous Veins accompany the anterior and posterior interosseous arteries. 
The anterior interosseous veins commence in front of the wrist, where,they com¬ 
municate with the dee}) radial and ulnar veins; at the upper part of the fore-arm 
they receive the posterior interosseous veins, and terminate in the vena comites of 
the ulnar artery. 

The Deep Palmar Veins accompany the deep palmar arch; being formed by 
branches which accompany the ramifications of that vessel. They communicate 
with the superficial palmar veins at the inner side of the hand; and on the outer 
side terminate in the venai comites of the radial artery. At the wrist, they receive 
a dorsal and a palmar branch from the thumb, and unite with the deep radial veins. 
Accompanying the radial artery, these vessels terminate in the venae comites of the 
brachial artery. 

The Brachial Veins are placed one on each side of the brachial artery, receiving* 
branches corresponding with those given off from that vessel; at the lower margin 
of tho axilla they unite with the basilic to form the axillary vein. 

The deep veins have numerous anastomoses, not only with each other, but also 
with the superficial veins. 

* Cruveilhier says: 'Numerous varieties are observed in the disposition of the veins 
of the elbow ; sometimes the common median vein is wanting; but in those cases, its two 
branches of bifurcation are furnished by the radial vein, and the cephalic is almost always 
in a rudimentary condition. In other cases, only two veins are found at the bend of the 
elbow, the radial and ulnar, which are continuous, without any demarcation, with tbe 
cephalic and basilic.’ 
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The Axillary Vein is of large size and formed by the continuation upwards 
of the basilic vein. It commences at the lower part of the axillary space, increases 
in size as it ascends, by receiving branches corresponding with those of the axillary 
ai*tery, and terminates immediately beneath the clavicle at the outer margin of the 
first rib, where it becomes the subclavian vein. This vessel is covered in front by 
the Pectoral muscles and costo-coracoid membrane, and lies on the thoracic side of 
the axillary artery. Opposite the Suhseapularis, it is joined by a large vein, formed 
by the junction of the vense comites of -the brachial; and near its termination it 
receives the cephalic vein. This vein is provided with a pair of valves, opposite the 
lower border of the Snbscapularis muscle; valves are also found at the termination 
of the cephalic and subscapular veins. 

The Subclavian Vein, the continuation of the axillary, extends from the outer 
margin of the first rib to the inner end of the sterno-clavicular articulation, where it. 
unites with the internal jugular, to form the vena innominata. It is in relation, 
in front, with the clavicle and Subclavius muscle ; behind, with the subclavian 
artery, from which it is separated internally by the Scalenus anticus and phrenic 
nerve. Below, it rests in a depression on the first rib and upon the pleura. Above, 
it is covered by the cervical fascia and integument. 

The subclavian vein occasionally rises in the neck to a level with the third part 
of the subclavian artery, and in two instances has been seen passing with this vessel 
behind the Scalenus anticus. This vessel is usually provided with valves about an 
inch from its termination in the innominate, just external to the entrance of the 
external jugular vein. 

Branches. It receives the external and anterior jugular veins and a small branch 
from the cephalic, outside the Scalenus; and on the inner side of that muscle, the 
internal j ugular vein. 

The Vkm Innominate or Braciiio-Cephalic Veins (fig. 247) are two largo 
trunks, placed one on each side of the root of the neck, and formed by the union of 
the i nternal j ugular and sub clavian veins of the corresponding side. 

The Right Vena Innominata is a short vessel, about an inch'and a half in length, 
which commences at the inner end of th e clavicle, and, passing almost vertically 
d ownwar ds, joins with the loft vena innominatajust below the cartilage of. the first 
rib close to the righrlSordef Uf the Sternum, to form the superior vena cava. It lies 
superficial and external to the arteria innominata; on it s righ t side the ple ura is 
inlet-posed be tween it and the apex'orlbHe .lung. This vein, at the angle of junction 
of the internal jugular with the subclavian, receives the right vertebral vein, and 
right lymphatic duct; arid, lower down, the right internal mammary, right inferior, 
thyroid, aniT fight-superior intercostal veins. 

The Left, Vena Innominata , about th ree inche s in length, and larger th an the 
right, passes obliquely from left to right across the upper and front part of the chest, 
to unite with its fellow of the opposite side, forming the superior vena cava. It is 
in relation, • i n front , with the sternal end of th e clavicle , the sterno-clavicular 
articulation, and the first piece "of the sternu m, from which it issepafate3" by 
the Sterno-hyoid and Steruo-thyroid muscles, the thy mus gland or its remains, and 
some loose areolar tissue. Behind, it lies across the roots of the three large arteries 
arising from the arch of the aorta. This vesselis jomed by IKoTefi vertebral, left 
inferior thyroid, left internal mammary, and the left superior intercostal veins, and 
occasionally some thymic’ afid pericardiac veins. Thfeffe" are no“ valves in the 
vena? innominate. 

Peculiarities. Sometimes the innominate veins open separately into the right auricle ; 
in such cases the right vein takes the ordinary course of the superior vena cava, but 
the left vein, after communicating by a small branch with the right one, passes in front of 
the root of the left lung, and turning to the back of the heart, receives the cardiac veins, and 
terminates in the hack of the right auricle. This occasional condition of the veins in the 
adult, is a regular one in the fuetus at an early period, and the two vessels are persistent 
’in birds andsomemammalia. The subsequent changes which take place in these vessels are 
the following: The communicating branch between the two trunks enlarges and forms the 
future left innominate vein; the remaining part of the left trunk is obliterated as far as 
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247.—The Ven® Oar® and Azygos Veins, 
with their Formative Branches. 



the heart, where it. remains 
pervious, and foritfa the. coro¬ 
nary sinus; a remnant of the 
obliterated vessel is seen in 
adult life ns a fibrous band 
passing along the back of the 
left auricle and in front of the 
root of the left lung, called 
by Mr. Marshall the vestigial 
fold of the- pericardium. 

The interned mammary 
veins, two in nurnbor to 
each artery, follow the 
course of that vessel, and 
receive branches corre¬ 
sponding with those de¬ 
rived from it. The two 
veins of each side unite 
into a single trunk, which 
terminates in the innomi¬ 
nate vein. 

The inferior thyroid 
veins, two, frequently three 
or four in number, arise in 
the venous plexus on the 
thyroid body, communicat¬ 
ing with the middle and 
superior thyroid veins. The 
left one descends in front 
of the trachea, behind the 
Sterno-thyroid muscles, 
communicating with its 
fellow by transverse 
branches, and terminates 
in the left vena innomi- 
nata. The right one, which 
is placed a little to the 
right of the median line, 
opens into the • right vena 
innominata, just at its 
junction with the superior 
cava. These veins receive 
tracheal and inferior laryn¬ 
geal branches, ' and are 
provided with valves at 
their termination in the 
innominate veins. 

The Superior Inter* 
costal Veins return the 
blood from the upper in¬ 
tercostal spaces. 

The right superior in¬ 
tercostal, much smaller than 
the left, closely corresponds 
with the superior inter¬ 
costal artery, receiving the 


blood from the first, or first and seeond intercostal spaces, and terminates in the right 


vena innominata. Sometimes it passes down, and opens into the vena azygos-major. 
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The left superior intercostal is always larger than the right, but varies in size in 
different subjects, being small when the left upper azygos vein is large, and vice vend. 
It is usually formed by branches from the two or three upper intercostal spaces, and, 
passing across the arch of the aorta, terminates in the left vena innominate* The left 
bronchial vein opens into it. 

TVi« SiTPP.mnn. VwNA IUva receives the blood which is conveyed to the heart from 
the whole of the upper half of the body. It is a short trunk, varying from two inches 
and. a half to three inches in length, formed by the junction of the two vena; innomi¬ 
nate. It commences immediately below the cartilage of the first rib close to the 
sternum on the right side, and descending vertically, enters the pericardium about 
an inch and a half above the heart, and terminates in the upper part of the right 
auricle. In its course, it desexibes a slight curve, the convexity of which is turned 
to the right side. 

Relations. In front, with the pericardium and process of cervical fascia which is 
continuous with it, this separates it from the thymus gland, and from the sternum; 
behind, with the root of the right lung. On its right side, with the pki'enic nerve 
and right pleura ; on its left side, with the ascending part of the aorta. The portion 
contained within the pericardium is covered by the serous layer of that membrane, 
in its anterior three-fourths. It receives the vena azygos major, just before it enters 
the pericardium, and several small veins from the pericardium and parts in the 
mediastinum. The superior vena cava has no valves. 

The Azygos Veins^ connect together the superior and inferio r venae cavte, supply¬ 
ing the place of those vessels it 1 the part of the chest which is occupied by the heart . 

The larger, or right azygos vein, commences opposite t he fi rst or .second lumbar 
vertebra, by a branch from the right lumbar veins (me ascending lumbar); sometimes 
by a branch from the right renal vein, or from the infeiior vena cava. It enters the 
thorax through the aortic opening in the Diaphragm, and passes along the light side 
of the vertebral column . to t he thi rd dorsa l vertebr a, where it arches forward over 
the root of the right lung, and terminates in the superior vena cava, just before that 
vessel enters the pericardium. Whilst passing through the Aortic opening of the 
Diaphragm, it lies with the thoracic duct on the right side of the aorta; and in the 
thorax, it lies upon the intercostal arteries, on the right side of the aorta and thoracic 
duct, in the posterior mediastinum. 

Branches. It receives nine or ten,lower intercostal veins of t he right side, the 
vfin a .nzvgQS minor. severaL-tesophageal, mediastinal, and verte bral veins; near its 
termination, the~'rt ght bro nchial vein ; and is occasionally connected with the right 
superior intercostal vein. A few imperfect valves are found in this vein; but its • 
blanches ave provided with complete valves. 

The intercostal veins on the left side, below the two or three upper intercostal 
spaces, usually form two trunks, named the left lower, and the left upper, azyxi us .veins. 

The left lw wt\ or smaller azygos vein, commences in the lumbar region, by a 
branch from one of the lumbar veins (ascending lumbar), or from the left renal. It 
passes into the thorax, through the left crus of the Diaphragm, and ascending on the 
left side of the spine, as high as the sixth or seventh dorsal vertebra, passes across 
the column, behind the aorta and thoracic duct, to tex-minato in the right azygos 
vein. It l’eceives the four or five lower intercostal veins of the left side, and some 
t oesophageal and mediastinal veins. 

Th a left, upper azygos vein varies according to the size of the left superior inter¬ 
costal. It receives veins from the intercostal spaces between the left superior inter¬ 
costal vein, and highest branch of the left lower azygos. They are usually two or 
three in number, and join to form a trunk which ends in the right azygos vein, or 
in the left lower azygos. When this vein is small, or altogether wanting, the left 
superior intercostal vein will extend as low as the fifth or sixth intercostal space.* 

* Fox an account of the arrangement of the Azygos and superior intercostal veins in a 
number of consecutive cases from the same dissecting-room, see a paper by Mr. B. G. Morison, 
Jitmrn. of Annt. and Phys. vol. xiii. p. 346. The most important difference between his 
description and that in the text, is that he always found two superior intercostal veins on 
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The bronchial veins return the blood from the substance of the lungs; that of the 
right side opens into the vena azygos major, near its termination; that of the left 
side, into the left superior intercostal vein. 


The Spinal Veins. 

The numerous venous plexuses placed upon and within the spine may be arranged 
into four sets. 

1. Those placed on the exterior of the spinal column (the dorsi-spinal veins). 

2. Those situated in the interior of the spinal canal, between the vertebrae and 
the theca vertebralis ( meningo-rachidian veins). 

3. The veins of the bodies of the vertebrte [verm basis vertebrarum). 

4. The veins of the spinal cord ( medutti'-spinal ). 

t. The Dor si-Spinal Veins commence by small branahes, which receive their 
blood from the integument of the back of the spine, and from the muscles in the 
vertebral grooves. They form a complicated network, which surrounds the spinous 
processes, the lamina', and the transverse and articular processes of all the vertebrae. 
At the bases of the transverse processes, they communicate, by means of ascending 
and descending branches, with the veins surrounding the contiguous vertebrae, and 
they join with the veins in the spinal canal by branches which perforate the liga- 
menta subflava. Other branches pass obliquely forwards, between the transverao 
processes, and communicate with the intra-spinal veins through the intervertebral 
foramina. They terminate by joining the vertebral veins in the neck, the intercostal 
veins in the thorax, and the lumbar and sacral veins.in the loins and pelvis. 

2. The principal veins contained in the spinal canal are situated between tho 
theca vertebralis and the vertebrae. They consist of two longitudinal plexuses, one 
of which runs along the posterior surface of the bodies of the vertebrae throughout 
the entire length of the spinal canal (anterior longitudinal spinal veins), receiving the 
veins belonging to., the bodies of the vertebras (vena; basis Vertebrarum). The other 
plexus (posterior longitudinal spinal veins ) is placed on the inner or anterior surface 
of the laminae of the vertebrae, and extends also along the entire length of the spinal 
canal. 

The Anterior Longitudinal Spinal Veins consist of two large, tortuous, venous 
canals, which extend along the whole length of the vertebral column, fi-om the fora¬ 
men magnum to the base of the coccyx, being placed one on each side of the posterior 
surface of the bodies of the vertebras, external to the posterior common ligament. 
These veins communicate together opposite each vertebra, by transverse trunks, which 
pass beneath the ligament, and receive the lai-ge venae basis vertebrarum, from the 
interior of the body of each vertebra. The anterior longitudinal spinal veins are 
least developed in the cervical and sacral regions. They are not of uniform size 
throughout, being alternately enlarged and constricted. At the intervertebral fora¬ 
mina, they communicate with the dorsi-spinal veins, and with the vertebral veins in 
the neck, with the intercostal veins in the dorsal region, and with the lumbar and 
sacral veins in the corresponding regions. 

The Posterior Longitudinal Spinal Veins, smaller than the anterior, are situated 
one on either side, between the inner surface of the laminse and the theca vertebralis.'* 
They communicate (like the anterior), opposite each vertebra, by transverse trunks ; 
and with the anterior longitudinal veins, by lateral transverse branches, which pass, 
from behind forwards. These veins, by branches which perforate the ligamenta sub¬ 
flava, join with the dorsi-spinal veins. Finally they converge to the intervertebral 
foramina, through which they pass and join the vertebral, intercostal, lumbar, and 
sacral veins. 

3. The Veins of the Bodies of the Vertebras (venae basis vertebrarum) emerge from 

both sides; the vein from the first space being separate, and joining the corresponding innomi¬ 
nate vein. The lower (and larger) superior intercostal vein lie describes as opening into the 
Azygos on the right and innominate on the left side. 
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the foramina on their posterior surface, and join the transverse trunk connecting the 
anterior longitudinal spinal veins. They are contained in large tortuous channels, in 
the substance of the bones, similar in every respect to those found in the diploe of the 
cranial bones. These canals lie parallel to the upper and lower surface of the bones. 
They commence by small openings on the front and sides of the bodies of the vertebrae, 

248.—Transverse Section of a Dorsal Vertebra, showing the Spinal Veins. 



through which communicating branches from the veins external to the bone pass into 
its substance, and converge to the principal canal, which is sometimes double towards 
its posterior part. They become greatly developed in advanced age. 

4. The Veim of the Spinal Cord (mednlli-spinal) consist of a minute tortuous 
venous plexus which covers the entire surface of the cord, being situated between the 
pia mater and arachnoid. These vessels emerge chiefly from the posterior median 

249 —Vertical Section of two Dorsal Vertebrae, showing the Spinal Veins. 



furrow, and are largest in the lumbar region. Near the base of the skull they unite, 
and form two or three small trunks, which communicate with the vertebral veins, 
and then terminate in the inferior cerebellar veins, or in the petrosal sinuses. Each 
of the spinal nerves is accompanied by a branch as far as the intervertebral foramina, 
where they join the other veins from the spinal canal. 

There are no valves in the spinal veins. ' 
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VEINS OF THE LOWER EXTREMITY. 


The veins of the lower extremity are subdivided, like those of the upper, into 
two sets, superficial and deep; the superficial veins being placed beneath the integu- 


250.—The Internal or Long 
Suphenous Vein and its Branches. 


ment, between the two layers of superficial fascia ; 
the deep veins accompanying the arteries, and form¬ 
ing the venai comitos of those vessels. Both sets of 



veins are provided with valves, which are more 
numerous in the deep than in the superficial set. 
These valves are also more numerous in the lower 
than in the upper limb. 

The Superficial Veins of the lower extremity are 
the internal or long saphenous, and the external or 
short saphenous. 

On the dorsum of the foot is a venous arch, situ¬ 
ated in the superficial strubtures over the anterior 
extremities of the metatarsal bones. It has its con¬ 
vexity directed forwards and receives digital branches 
from the upper surface of the toes ; at its concavity 
it is joined by numerous small branches which form 
a, plexus on the dorsum of the foot. The arch ter¬ 
minates internally in the long saphenous, externally 
in the short saphenous vein. 

The internal or long saphenous vein (fig. 250) com¬ 
mences at the inner side of the arch on the dorsum 
of the foot; it ascends in front of the inner malleo¬ 
lus, and albng the inner side of the leg, behind the 
inner margin of the tibia, accompanied by the inter¬ 
nal saphenous nerve. At the knee, it passes back¬ 
wards behind the inner condyle of the femur, 
ascends along tho inside of the thigh, and, 2>assing 
through the saphenous opening in the fascia lata, 
terminates in the femoral vein about an inch an d a 
half below Poupart’s ligament. This vein receives 
in its courso cutaneous branches from the leg and 
thigh, and at the saphenous opening the'superticial 
epigastric, superficial circumflex iliac, and external 
pudic veins. The veins from the inner and back 
part of the thigh frequently unite to form a large 
vessel, which enters the main trunk near the saph¬ 
enous opening; and sometimes those on the outer 
side of the thigh join to form a large branch ; so that 
occasionally three large veins are seen converging 
from different parts of the thigh towards the saph¬ 
enous opening. The internal saphenous vein com-* 
municates in the foot with the internal plantar vein; 
in the leg, with the posterior tibial veins, by branches 
which perforate the tibial origin of the Soleus mus¬ 
cle, and also with the anterior tibial veins ; at the 
knee, with the articular veins ; in the thigh, with 
the femoral vein by one or more branches. The 
valves in this vein vary from two to Bix in number ; 
they are more numerous in the thigh than in the 
leg. 

The external or short saphenous vein ' (fig. 251) 
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commences at the outer side of the arch on the dorsum of the foot; it ascends behind 
the outer malleolus, and along the outer border of the tendo Achillis, across which it 
passes at an acute angle to reach the middle line of the posterior aspect of the leg. 
Passing directly Upwards, it perforates the deep fascia in the lower part of the pop¬ 
liteal space, and terminates in the popliteal vein, between the heads of the Gastro¬ 
cnemius muscle.* It is accompanied by the external saphenous nerve. It receives 
numerous large branches from the back part of the leg, and communicates with the 
deep veins on the dorsum of the foot, and behind 

the outer malleolus. This vein has a variable 2 5 I - -External or Short Saphenous 
number of valves, from three to nine (Gay), one of 
which is always found near its termination in the 
popliteal vein. 

The Deep Veins of the lower extremity accom¬ 
pany the arteries and their branches, and are called 
the venae comites a£ those t vessels. 

The external and internal plantar veins unite 
to form the posterior tibial. They accompany the 
posterior tibial artery, and are joined by the 
peroneal veins. 

The anterior tibial veins are formed by a con¬ 
tinuation upwards of the vense comites of the dor-’ 
salis pedis artery. They puss through the aperture 
in the interosseous membrane at the upper part 
of the leg, and form, by their junction with the 
posterior tibial, the popliteal vein. 

The valves in the deep veins are vei-y numerous. 

The Popliteal Vein is formed by the junction 
of the vense comites of the anterior and posterior 
tibial vessels; it ascends through the popliteal 
space to the tendinous aperture in the Adductor 
magnus, where it becomes the femoral vein. In 
the lower part of its course, it is placed internal 
to the artery; between the heads of the Gastro¬ 
cnemius, it is superficial to that vessel; but above 
the knee-joint, it is close to its outer side. It 
receives the sural veins from the Gastrocnemius 
muscle, the articular veins, and the external 
saphenous.* The valves in this vein are usually 
four in number. 

The Femoral Vein accompanies the femoral 
artery through the upper two-thirds of the thigh. 

In the lower part of its course, it lies external to 
the artery ; higher up, it is behind it; and benoath 
Poupart’s ligament, it lies to its inner side, and on 
the same plane. It receives numerous muscular branches; the profunda femoris 
joins it near its termination, and about an inch and a half below Poupart’s ligament 
••the internal saphenous vein. The valves in this vein are four or five in number. 

The External Iliac Vein commences at the termination of the femora], beneath 
the crural arch, and passing upwards along the brim of the pelvis, terminates opposite 
the sacro-iliac symphysis, by uniting with the internal iliac to form the common iliac 
vein. On the light side, it lies at first along the inner side of the external iliac 

* Mr. Gay calls attention to the fact that the external saphenous vein often (he says 
invariably) penetrates the fascia at or about the point where tba^ndon of the gastrocnemius 
commences, and runs below the fascia in the rest of its course, or sometimes amoDg the 
muscular fibres, to join the popliteal vein. See Gay on Varicose Disease of the Lower 
Extremities, p. 24, where there is also a careful and elaborate description of the branches of 
the saphenous veins. 
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artery; but as it passes upwards, gradually inclines behind it. On the left 
side, it lies altogether on the inner side of the artery. It receives, immediately 
above Poupart’s ligament, the epigastric and circumflex iliac veins. It has no 
valves. 

The Internal Iliac Vein is formed by the venm comites of the branches of the 
internal iliac artery, the umbilical arteries excepted. It receives the blood from the 
exterior of the pelvis by the gluteal, sciatic, internal pudic, and obturator veins; and 
from the organs in the cavity of the pelvis by the lueniorrhoidal and vesico-prostatic 
plexuses in the male, and the uterine and vaginal plexuses in the female. The 
vessels forming these ploxusos are remarkable for their large size, their frequent 
anastomoses, and the number of valves which they contain. The internal iliac vein 
lies at first on the inner side and then behind the internal iliac artery, and terminates 
opposite the sacro-iliac articulation, by uniting with the external iliac, to form the 
common iliac vein. I’ll is vessel has no valves. 

The hcemorrhoidal plexus surrounds the lower end of fjae rectum, being formed 
by the superior haemorrhoidal veins (branches of the inferior mesenteric), and the 
middle and inferior hsemorrhoidal, which terminate in the internal iliac. The portal 
and general venous systems have a free communication by means of the branches 
composing this plexus. 

The vesico-prostatic plexus surrounds the neck and base of the bladder and 
prostate gland. It communicates with the hsemorrhoidal plexus behind, and receives 
the dorsal vein of the penis, which enters the pelvis beneath the sub-pubic ligament. 
This plexus is supported upon the sides of the bladder by a reflection of the pelvic 
fascia. The veins composing it are very liablo to become varicose, and often contain 
hard earthy concretions, called phkboliths. 

The dorsal vein of the penis is a vessel of large size, which returns tho blood from 
the body of that organ. At tivst it consists .of two branches, which are contained in 
the groove on the dorsum of the penis, and it receives veins from the glans, the 
corpus spongiosum, and numerous superficial veins ; these unite near the root of tho 
penis into a singlo trunk, which passes through tho suspensory ligament of the penis, 
pierces the triangular ligament beneath the pubic arch, and divides into two branches, 
which enter the prostatic plexus. 

Tho vaginal plexus surrounds the mucous membrane, being especially develoj>ed 
at the orifice of the vagina ; it communicates with the vesical plexus in front, and 
with the hamiorrhoidal plexus behind. 

The uterine plexus is situated along the sides and superior angles of the uterus 
between the layers of the broad ligament, receiving large venous canals (tho uterine 
sinuses) from the substance of tho uterus. The veins composing this plexhs anasto¬ 
mose frequently with each other and with the ovarian veins. They are not tortuous 
like the arteries. 

The Common Iliac Veins are formed by the union of the external and internal 
iliac veins in front of the sacro-iliac articulation ; passing obliquely upwards towards 
tho right side, they terminate upon the intervertebral substance between the fourth 
and fifth lumbar vertebras, where the veins of the two sides unite at an acute angle 
to form the inferior vena cava. The right common iliac is shorter than the left, 
nearly vertical in its direction, and ascends behind and then to the outer side of its 
corresponding artery. The left common iliac, longer and more oblique in its course, * 
is at first situated on the inner side of the corresponding artery, and then behind the 
right common iliac. Each common iliac receives the ilio-fiimbar and sometimes the 
lateral sacral veins. Tho left receives, in addition, the middle sacral vein. No 
valves are found in these veins. 

The middle sacral vein, Accompanies its corresponding artery along the front of the 
sacrum, and terminates iiilbhe left common iliac vein; occasionally in the commence¬ 
ment of the inferior vemwp.va. 

Peculiarities. The left common iliac vein, instead* of joining with the right in its usual 
position, occasionally ascends on the left side of the aorta as high as the kidney, where, after 
receiving the left renal vein, it crosses over the aorta, and then joins with the right vein t* 
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form the Tern cava. In these cases, the two common iliacs are connected by a snail com¬ 
municating branch at the spot where they are usually united.* 


The Inferior Vena Cava returns to the heart the blood from all the parte below 
the Diaphragm. It is formed by the junction of the two common iliac veins on the 
right side of the intervertebral substance between the fourth and fifth lumbar 
vertebrae. It passes upwards along the front of the spine, on the right side of the 
aorta, and having reached the under surface of the liver, is contained in a groove in 
its posterior border. It then perforates the central tendon of the Diaphragm, enters 
the pericardium, where it is covered by its serous layer, and terminates in the lower 
and back part of the right auricle. At its termination in the auricle, it is provided 
with a valve, the Eustachian, which is of large size during foetal life. 

Relations. In front, from below upwards, with the mesentery, transverse por¬ 
tion of the duodenum, the pancreas, portal vein, and the posterior border of the 
li ver, which partly and occasionally completely surrounds it; behind, with the 
vertebral column, the night crus of the Diaphragm, the right renal and lumbar 
arteries; on the left side, with the aorta. It receives in its course the following 
branches: 


Lumbar. 

Right Spermatic. 
Renal. 


Suprarenal. 

Phrenic. 

Hepatic. 


Peculiarities. In Position. This vessel is sometimes placed on the left side of the aorta, 
as high as the left renal vein, after receiving which, it crosses over to its usual position on 
the right side; or it may In? placed altogether on the left side of the aorta, as far upwards as 
its termination in the heart: in such cases, the abdominal and thoracic viscera, together with 
the great vessols, are all transposed. 

Point of Termination. Occasionally, the inferior vena cava joins the right azygos vein, 
which is then of large size. In such cases, the superior cava receives the whole of the blood 
from the body before transmitting it to the right auricle, except the blood from the hepatic 
veins, which passes directly into the right auricle. 


The lumbar veins, three or four in number on each side, collect the blood by 
dorsal branches from the muscles and integument of the loins, and by abdominal 
branches from the walls of the abdomen, where they communicate with the 
epigastric veins. At the spine, they receive branches from the spinal plexuses, and 
then pass forwards, round the sides of the bodies of the vertebrae beneath the Psoas 
rnagnus, and terminate at the back part of the inferior cava. The left lumbar veins 
are longer than the right, and pass behind the aorta. The lumbar veins commu¬ 
nicate with each other by branches which pass in front of the transverse processes. 
Usually, two or more of these veins unite to form a single trunk, the ascending 
lumlxir, which forms the most frequent origin of the corresponding vena azygos, and 
serves to connect the common iliac, ilio-lumbar, lumbar, and azygos veins of the 
corresponding side of the body. 

The spermatic veins emerge from the back of the testis, and receive branches 
from the epididymis; they form a branched and convoluted plexus, called the 
spermatic plexus (plexus pampiniformis), below the abdominal ring : the .vessels 
composing this plexus are very numerous, and ascend along the cord in front of the 
vas deferens ; having entered the abdomen through the inguinal canal, they coalesce 
to form two branches, which ascend on the Psoas muscle, behind the peritoneum, 
lying one on each side of the spermatic artery, and unite to form a single vessel, 
which opens on the right side into the inferior vena cava, at an acute angle, on the 
left side into the left renal vein, at a right angle. The spermatic veins are pro¬ 
vided with valves.+ The left spermatic vein passes behind the sigmoid flexure 


* See two cases which have been described by Mr. Walsham in the St. Bartholomew's 
Hospital Reports, vole. xvi. and xvii. 

t Rivington has pointed out that a valve is usually found at the orifices of both the right 
and left spermatic veins. When no valves exist at the opening of the left spermatic vein 
into the left renal vein, valves are generally present in the renal vein within a quarter of an 
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of the colon, a part of the intestine in which faecal accumulation is common; this 
circumstance, as well as the indirect communication of the vessel with the inferior 
vena cava, may serve to explain the more frequent occurrence of varicocele on the 
left side. 

The ovarian veins are analogous to the spermatic in the male; they form a 
plexus near the ovary, and in the bread ligament and Fallopian tube, communi¬ 
cating with the uterine plexus. They terminate as in the male. Valves are 
occasionally found in these veins. These vessels, like the uterine veins, become 
much enlarged during pregnancy. 

The renal veins ai-e of large size, and placed in front of the renal arteries.* 
The left is longer than the right, and passes in front of the aorta, just below the 
origin of the superior mesenteric artery. It receives the left spermatic, the left 
inferior phrenic, and, generally, the left suprarenal veins. It opens into the vena 
cava, a little higher than tho right. 

The suprarenal vein terminates on the right side in ttye vena cava; on the left 
side, in the left renal or phrenic vein. 

The phrenic veins follow the course of the phrenic arteries. The two superior, 
of small size, accompany the phrenic nerve and comes nervi phrenici artery ; the 
right terminating opposite the junction of the two vense innoininates, the left in the 
left superior intercostal or left internal mammary. The two inferior phrenic veins 
follow the course of the phrenic arteries, and terminate, tho right in the inferior 
vena cava, the left in the left renal vein. 

The hepatic veins commence in the substance of the liver, in the capillary termi¬ 
nations of the portal vein and hepatic artery: these branches, gradually uniting, 
usually form three large veins, which converge towards tho posterior border of 
the liver, and open into the inferior vena cava, whilst that vessel is situated in the 
groove at the back part of this organ. Of these three veins, one from the right, 
and another from the left lobo, open obliquely into the vena cava; that from the 
middle of the organ and lobulus Spigelii having a straight course. The hepatic 
veins run singly, and are in direct contact with tho hepatic tissue. They are desti¬ 
tute of valves. 


Portal Svstem of Veins. 

The portal venous system is composed of four large veins, which collect the 
venous blood from tho viscera of digestion. Tho trunk formed by their union 
(vena portae) enters the liver and ramifies throughout its substance.; and its 
branches again emerging from that organ as tb*s hopatic veins terminate in the 
inferior vena cava. The branches of this vein arc in all cases single, and destitute 
of valves. 

The veins forming the portal system are, tho 

Inferior mesenteric. Splenic. 

Superior mesenteric. Gastric. 

The inferior mesenteric vein returns the blood from the rectum, sigmoid flexure, 
and descending colon, corresponding with the ramifications of the branches of the 
inferior mesenteric artery. Ascending beneath the peritoneum in the lumbar 
legion, it passes behind the transverse portion of the duodenum and pancreas, and 
terminates in the splenic vein. Its hcemorrhoidal branches inosculate with those of 

inch from the orifice of the right renal vein. Journal of Anatomy and Physiology, vol. vii. 
y. 163. 

* The student may observe that all veins above the Diaphragm, which do not lie on the 
8 «me plane as the arteries which they accompany, lie in front of them; mad that all veins 
below the Diaphragm, which do not lie on the same plane as the arteries which they accom- ‘ 
pnny, lie behind them, except the renal and profunda femoris vein. 

G G 
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the internal iliac, and thus establish a communication between the portal and the 
general venous system.* 

The superior mesenteric vein returns the blood from the small intestines, and 
from the caecum and ascending and transverse portions of the colon, corresponding 
with the distribution of the branches of the superior mesenteric artery. The large 
trunk formed by the union of these branches ascends along the right side and in 
front of the corresponding artery, passes in front of the transverse portion of the 

* 

252.—Portal Vein and its Branches. 



duodenum, and unites bohind the upper border of the pancreas with the splenic 
vein to form the vena portee. It receives the right gastio- epiploic vein. 

The splenic vein commences by five or six large branches, which return the 

* Besides this anastomosis between the portal vein and the branches of the vena cava, 
other anastomoses between the portal and systemic veins are formed by the communication 
between the gastric veins and the oesophageal veins which empty themselves into the vena 
azygos minor, between the left rfenal vein and the veins of the intestines, especially of the 
Colon and duodenum, and between superficial branches of the portal veins of the liver and the 
phrenic veins, as pointed out by Mr. Kiernan (Todd and Bowman). 
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blood from the substance of the spleen. These uniting form a single vessel, which 
passes from left to right behind the upper border of the pancreas, below the artery, 
and terminates at its greater end by uniting at a light angle with the superior 
mesenteric to form the vena portae. The splenic vein is of large size, and not tor¬ 
tuous like the artery. It receives the vasa brevia from the left extremity of the 
stomach, the left gastro-epiploic vein, pancreatic branches from the pancreas, the 
pancreatico-duodenal vein, and the inferior mesenteric vein. 

The gastric veins are two in number: one, a small vein, corresponds to the 
pyloric branch of the hepatic artery; the other, considerably larger, corresponds to 
the gastric artery. The former ( •pyloric , Walsham) runs along the lesser curvature of 
tho stomach towards the pyloric end, receives branches from the pylorus and duo¬ 
denum, and ends in the vena porta;. The latter ( coronary , Walsham) begins near 
the pylorus, runs along the lesser curvature of the stomach, towards the oesophageal 
opening, and then curves downwards and backwards between the folds of the lesser 
omentum, to end in the vena porta;.* , 

The Portal Vein, is formed by the junction of the superior mesenteric and 
splenic veins, their union taking place in front of the vena cava, and behind the 
upper border of the great end of the pancreas. Passing upwards through the 
l ight bol der of the lesser omentum to the under surface of the liver, it enters the 
transverse fissure, where it is somewhat enlarged, forming the sinus of the portal 
vein, and divides into two branches, which accompany the ramifications of the 
hepatic artery and hepatic duct throughout the substance of the liver. Of these 
two branches the right is the larger but the shorter of the two. The {>ortal vein 
is about four inches in length, and, whilst contained in the lesser omentum, lies 
Itehind and between tho hepatic duct and artery, the former being to the right, the 
latter to the loft. These str uctures are accompanied by filaments of the hepatic 
plexus of nerves, and numerous lymphatics, surrounded by a quantity of loose 
areolar tissue {capsule of Glisson), and placed between the layers of the lesser 
omentum. The vena porta; receives the gastric and cystic veins; the latter vein 
sometimes terminates in the light branch of the vena portae. Within the liver 
the jKirtal vein receives the blood from the branches of the hepatic artery. 


Cardiac Veins. 

The veins which return the blood from the substance of the heart are, the 

Great cardiac vein. Anterior cardiac veins. . 

Posterior cardiac vein. Verne Tliebesii. 

The Great Cardiac Vein {coronary) is a vessel of considerable size, which com¬ 
mences at the apex of the heart, and ascends along the anterior interventricular 
groove to the base of the ventricles. It then curves to the left side, around the auvi- 
culo-ventricular groove, between the left auricle and ventricle, to the back part of 
the heart, and opens into the coronary sinus, its aperture being guarded by two 
valves. It receives, in its course, branches from both ventricles, but esjiecially the 
left, and also from the left auricle; one branch, ascending along the thick margin of 
the left ventricle, is of considerable size. The branches joining it are provided with % 
valves. 

The Posterior Cardiac Vein commences, by small branches, at tho apex of the 
heart, communicating with those of the preceding. It ascends along the posterior 
interventricular groove to the base of the heart, and terminates in the coronary 
sinus, its orifice being guarded by a valve. It receives the veins from the posterior 
surface of both ventricles. 

* The above description of the gastric veins is the nne given by Mr. Walsham. and 
differs from that usually found in the text-hooks. Sincere publication of Mr. Walsham’s 
paper, I have verified the truth of his description. See Journal of Anatomy and Physiology, 
vol. xiv. p. 399. 

G O 2 
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The Anterior Cardiac Veins are three or four small branches, which collect the 
blood from the anterior surface of the right ventricle. One of these (the vein of 
Galen), larger than the rest, funs along the right border of the heart. They open 
separately into the lower part of the right auricle. 

The Venai Thebesii are numerous minute veins, which return the blood directly 
from the muscular substance, without entering the venous current. They open by 
minute orifices (foramina Thebesii), on the inner surface of the right auricle. 

The Coronary Sinus i# that portion of the great cardiac vein which is situated 
in the posterior part of the left auriculo-ventricular groove. It is about an inch 
in length, presents a considerable dilatation, and is covered by the muscular fibres 
of the left auricle. It receives the great cardiac vein, the posterior cardiac vein, 
and an oblique vein from the back part of the left auricle, the remnant of the 
obliterated left innominate trunk of the foetus, described by Mr. Marshall. The 
coronary sinus terminates in the right auricle, between the inferior vena cava 
and the auriculo-ventricular aperture, its orifice being guarded by a semilunar 
fold of the lining membrane of the heart, the coronary valve. All the branches 
joining this vessel, excepting the oblique vein above mentioned, are provided with 
valves. 


Tins Pulmonary Veins. 

The Pulmonary Veins return the arterial blood from the lungs to the left auricle 
of the heart. They are four in number, two for each lung. The pulmonary differ 
from other veins in several respects:—i. They carry arterial instead of venous 
blood. 2. They are destitute of valves. 3. They are only slightly larger than 
the arteries they accompany. 4. They accompany those vessels singly. They 
commence in a capillary network, upon the walls of the air-cells, where they are 
continuous with the ramifications of the pulmonary artery, and uniting together', 
form a single trunk for each lobule. These branches, uniting successively, 
form a single trunk for each lobo, three for the right, and two for the left lung. 
The vein from the middle lobe of the right lung unites with that from the upper- 
lobe, in most cases, forming two trunks on each side, which open separately into the 
left auricle. Occasionally, they remain separate; there are then three veins on the 
right side. Not unfrequontly, the two left pulmonary veins terminate by a common 
opening. 

Wilkin the lung, the branches of the pulmonary artery are in front, the veins 
behind, and the bronchi between the two. 

At the root of the. lung, the v^ins are in front, the artery in the middle, and the 
bronchus behind. 

Within the pericardium, their anterior surface is invested by the serous layer 
of this membrane. The right pulmonary veins pass behind the right auricle and 
ascending aorta ; the left pass in front of the thoracic aorta, with the left pulmonary 
arteiy. 



Of the Lymphatics 


T HE Lymphatics have derived their name from the appearance of the fluid con¬ 
tained in their interior ( lympha, water). They are also called absorbents, 
from the property they possess of absorbing certain materials from the tissues, and 
conveying them into the circulation. * 

The lymphatic system includes not only the lymphatic vessels and the glands 
through which they pass, but also tho lacteal, or chyliferous vessels. The lacteals 
are the lymphatic vessels of the small intestine, and differ in no respect from the 
lymphatics generally, excepting that they contain a milk-white fluid, the chyle, 
during the process of digestion, and convey it into the blood through the thoracic duct. 

The lymphatics are exceedingly delicate vessels, tho coats of which are so trans¬ 
parent that the fluid they contain is readily seen through them. They retain a 
nearly uniform size, being interrupted at intervals by constrictions which give them 
a knotted or beaded appearance. These constrictions are due to the presence of 
valves in their interior. Lymphatics have been found in nearly every texture and 
organ of the body, with the exception of the substance of the brain and spinal cord, 
the eyeball, cartilage, tendon, the membranes of the ovum, the placenta, and umbili¬ 
cal cord, the nails, cuticle, and hair. Their existence in the substance of lxme is| 
doubtful, but is asserted by Oruickshank, Klein, and others. 

The lymphatics are arranged into a superficial and deep set. The superficial 
lymphatics, on the surface of the body, are placed immediately beneath the integu¬ 
ment, accompanying the superficial veins; they join the deep lymphatics in certain 
situations by perforating the deep fascia. In the interior of the body, they lie in 
the submucous areolar tissue, throughout the whole length of the gasti’o-pulmonary 
and genito-uriuary tracts; and in the subserous areolar tissue in the cranial, 
thoracic, and abdominal cavities. The method of their origin is described along 
with the other details of their minute anatomy in the Introduction. . Here it 
will he sufficient to say that a plexiform network of minute lymphatics may be 
found interspersed among the proper elements and blood-vessels of the several tissues; 
the vessels composing which, as well as the meshes between them, are much larger 
than those of the capillary plexus. From these networks small vessels emerge, 
which pass, either to a neighbouring gland, or to join some larger lymphatic 
trunk. The deep lymphatics, fewer in number, and larger than the superficial, 
accompany the deep blood-vessels. Their mode of origin is not known; it is, 
however, probably, similar to that of the superficial vessels. The lymphatics of 
any part or organ exceed the veins in number; but in size they are much smaller. 
Their anastomoses also, especially those of the large trunks, are more frequent, and 
are effected by vessels equal in diameter to those which they, connect, the continuous 
trunks retaining the same diameter. 

The lymphatic or absorbent glands, named also conglobate glands, are small 
solid glandular bodies, situated in the course of the lymphatic and lacteal vessels. 
They are found in the neck and on the external parts of the head; in the upper 
extremity, in the axilla and in front of the elbow; in the lower extremity, in the 
groin and popliteal space. In the abdomen, they are found in large numbers in 
the mesentery, and along the side of the aorta, vena cava, and iliac vessels; and 
in the thorax, in the anterior and posterior mediastina. They are somewhat 
flattened, and of a round or oval form. In size they vary from a hemp-seed to 



454 


LYMPHATICS. 


an almond, and their colour, on section, is of a pinkish grey tint, excepting the 
bronchial glands, which in the adult are mottled with black. Each gland has a 
layer or capsule of cellular tfssue investing it, from which prolongations dip into 
its substance, forming partitions. The lymphatic and lacteal vessels pass through 
these bodies in their passage 

to the thoracic anti lymphatic - 53 - Thoracic and Right Lymphatic Duct. 


ducts. A lymphatic or lacteal 
vessel, previous to entering 
a gland, divides into several 
small branches, which are 
named afferent vessel*. As 
they enter, their external coat 
becomes continuous with the 
capsule of the gland, and the 
vessels, much thinned, and con¬ 
sisting only of their internal, 
or endothelial coat, pass inlo 
the gland, where they sub¬ 
divide and pursue a tortuous 
course ; and they finally anas¬ 
tomose, so as to form a plexus. 
The vessels composing this 
plexus unite to form a single 
efferent vessel, which, on 
emerging from the gland, is 
again invested with an ex¬ 
ternal coat. Further details 
on the minute anatomy of the 
lymphatic vessels and glands 
will be found in the Intro¬ 
duction. 

Thoracic Duct. 

The thoracic duct (fig. 
253) conveys the great mass 
of the lymph and chyle into 
the blood. It is the common 
trunk of all the lymphatic 
vessels of the body, excepting 
those of the right side of the 
head, neck, and thorax, and 
right upper extremity, the 
right lung, right side of the 
heart, and the convex surface 
tof the liver. It varies in 
length from eighteen to twenty 
inches in the adult, anjl ex¬ 
tends from the seco nd lumba r' 
vertebra to the root of the 
neck. |t commences in the 
abdomen by a triangular dila- 



(reservoir or cistern of Pecquet), which is s ituated upon tlie front of the body.o f the 
|S^Qpd Juinhar Y e r tebra, to the right side and behind the aorta, by the side of the 
iright crus of the Diaphragm. It ascends into the thorax through the aortic 
opening in the Diaphragm, lying to the right of the aorta, and is placed in the 
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postei'ior mediastinum in front of the vertebral column, lying between the aorta 
and vena azygos major. Opposite the fourth dorsal vertebra, it inclines towards! 
the left side and ascends behind the arch of the* aorta, on the left side of the 
(esophagus, and behind the first portion of the left subclavian artery to the upper 
orifice of the thorax. Opposite the upper border of the seventh cervical vertebra, 
it curves downwards above the subclavian artery, and in front of the Scalenus 
anticus muscle, so as to form an arch; and term inates near the angle of junction 
of the left int ernal jugular and su bclavian veins. The “thoracic duct, at its com¬ 
mencement, is about equal in size to the diametor of a goose-quill, diminishes 
considerably in its calibre in the middle of the thorax, and is again dilated just 
before its termination. It is generally flaxuous in its course, and constricted at 
intervals so as to present a varicose appearance. The thoracic duct not unfre- 
quently divides in the middle of its course into two branches of unequal size, which 
soon re-unite, or into several branches which form a plexiform interlacement. It 
occasionally bifurcates, at its upper part, into two branches, of which the one on 
the left side terminates in the usual manner, while that on the right opens into the 
right subclavian vein, in connection with the right lymphatic duct. The thoracic 
duct has numerous valves throughout its whole course, but they are more numerous 
in the upper than in the lower part; at its termination it is provided with a pair of 
valves, the free borders of which are turned towards the vein, so as to prevent the 
passage of venous blood into the duct. 

Branches. The thoracic duct, at its commencement, receives four or five large 
trunks from the abdominal lymphatic glands, and also the trunk of the lacteal 
vessels. Within the thorax, it is joined by the lymphatic vessels from the left half 
of the wall of the thoracic cavity, the lymphatics from the sternal and intercostal 
glands, those of the left lung, loft side of the heart, trachea, and oesophagus; and 
just before its termination, it receives the lymphatics of the left side of the head and 
neck, and left upper extremity. 

Structure. (Fig. Lix.) The thoracic duct is composed of three coats, which 
differ in some respects from those of the lymphatic vessels. The internal coat con¬ 
sists of a layer of epithelium, with a sub-epithelial layer similar to that found in the 
arteries, and an elastic fibrous coat, the fibres of which run in a longitudinal direc¬ 
tion. The middle coat consists of a longitudinal layer of white connective tissue with 
elastic fibres, external to which arc several lamina; of muscular tissue, the fibres 
of which are disposed transversely, and intermixed with the elastic fibres. The 
external coat is composed of areolar tissue, with elastic fibres and isolated fasciculi of 
muscular fibres. 

The Right, Ly mphati c Jhict is a short trunk, about an inch in length, and a line 
or a line and a half in "diameter, which receives the lymph from the right side of 
the head and neck, the right upper extremity, the right side of the thorax, the right 
lung and right side of the heart, and from the convex surface of the liver, and 
terminates at the angle of the union of the right subclavian and right internal jugular 
veins. Its orifice is guarded by two semilunar valves, which prevent the entrance 
of blood from the veins. 


Lymphatics of the Head, Face, and Neck. 

• 

The Superficial Lymphatic Glands of the Head (fig. 254) are of small size, few in 
number, and confined to its posterior region. They are the occipital , placed at the 
,back of the head along the attachment of the occipito-frontalis ; and the posterior 
auricular, near the upper end of the Sterno-mastoid. These glands are affected in 
cutaneous eruptions and other diseases of the Scalp. In the face, the superficial 
lymphatic glands are more numerous : they are the parotid , some of which are 
superficial and others deeply placed in the substance of the parotid gland; the 
zygomatic, situated under the zygoma ; the buccal, on the surface of the Buccinator 
muscle ; and the submaxillary, the largest, beneath the body of the lower jaw. 
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The superficial lymphatics of the head are divided into an anterior and a posterior 
set, which follow the course of the temporal and occipital vessels. The temporal set 
accompany the temporal artery in front of the ear, to tho parotid lymphatic glands, 
from which they proceed to the lymphatic glands of the neck. The occipital set 
follow the course of the occipital artery, descend to the occipital and posterior 
auricular lymphatic glands, and from thence join the cervical glands. 

The superficial lymphatics of the face are more numerous than those of the head, 
and commence over its entire surface. Those from the frontal region accompany the 
frontal vessels ; they then pass obliquely across the face, limning with the facial vein, 
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pass through tho buccal glands on the surface of tho Buccinator muscle, and join the 
submaxillary lymphatic glands.. The latter receive the lymphatic vessels from the 
lips, and are often found enlarged in cases of malignant disease of those parts. 

The deep lymphatics of the face are derived from the pituitary membrane of the 
nose, the mucous membrane of the mouth and pharynx, and the contents of the# 
temporal and orbital fossae ; they accompany the branches of the internal maxillary 
artery, and terminate in the deep parotid, and cervical lymphatic glands. 

The deep lymphatics of the cranium consist of two sets, the meningeal and cere¬ 
bral. The meningeal lymphatics accompany the meningeal vessels, escape through 
foramina at the base of the skull, and jbin the deep cervical lymphatic glands. The 
cerebral lymphatics are described by Eshmann as being situated between the arach- 
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noid and pia mater, as well as in tlio choroid plexuses of the lateral ventricles ; they 
accompany the trunks of the carotid and vertebral arteries, and probably pass 
through foramina at the base of the skull, to terminate in the deep cervical glands. 
They have not at present been demonstrated in the dura mater, or in the substance 
of the brain. 

The Lymphatic Glands of the Neck are divided into two sets, superficial and deep. 

The superficial cervical glands are placed in the course of the external jugular 
vein, between the Platysma and Sterno-mastoid. They are most numerous at the root 
of the neck, in the triangular interval botween the clavicle, the Sterno-mastoid, and 
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the Trapezius, where they aro continuous with the axillary glands. A few small 
glands are also found on the front and sides of the larynx. 

The deep cervical glands (fig. 255) are numerous and of large size; they form an 
uninterrupted chain along the sheath of the carotid artery and internal jugular vein, 
lying by the side of the pharynx, oesophagus, and trachea, and extending from the 
base of the skull to the thorax, where they communicate with the lymphatic glands 
in that cavity. 

The superficial and deep cervical lymphatics are a continuation of those already 
described on the cranium and face. After traversing the glands in those regions, 
they pass through the chain of glands which lie along the sheath of the carotid 
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vessels, being joined by the lymphatics from the pharynx, oesophagus, larynx, 
trachea, and thyroid gland. At the lower part of the neck, after receiving some 
lymphatics from the thorax, they unite into a single trunk, which terminates on the 
left side, in the thoracic duct; on the right side, in the right lymphatic duct. 

Lymphatics of the Upper Extremity. 

The Lymphatic Glands of the upper extremity (fig. ^56) may be subdivided into 
two sets, superficial and deep. 


256. -The Superficial Lymphatics and Glands of the Upper Extremity. 



The superficial lymphatic glands are few and of small size. There are occasion¬ 
ally two or three in front of the elbow, and one or two above the internal condyle of 
the humerus, near the basilic vein. 

The deep lymphatic glands are also few in number. In the fore-arm a few small 
ones are occasionally found in the course of the radial and ulnar vessels; and in the 
arm, there is a chain of small glands along the inner side of the brachial artery. 
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The axillary glands are of large size, and usually ten or twelve in number. A 
chain of these glands surrounds the axillary vessels imbedded in a quantity of 
loose areolar tissue; they receive the lymphatic vessels from the arm ; others are 
dispersed in the areolar tissue of tho axilla : the remainder are arranged in two 
series, a small chain running along the lower border of the Pectoralis major, as far 
as the mammary gland, receiving the lymphatics from the front of the chest and 
mamma ; and others are placed along the lower margin of the posterior wall of the 
axilla, which receive the lymphatics from the integument of the back. Two or 
three subclavian lymphatic* glands are placed immediately beneath the clavicle; it is 
through these that the axillary and deep cervical glands communicate with each 
other. In malignant diseases, tumours, or other affections implicating the upper part 
of the back and shoulder, the front of the chest and mamma, the upper part of the 
front and side of the abdbmen, or the hand, fore-arm, and arm, the axillary glands 
are liable to be found enlarged. 

The superficial lymphatics of the upper extremity commence on the fingers; two 
vessels running along either side of each finger, one on the palmar and tho other on 
the dorsal surface. Those on the palmar surface form an arch in the palm of the 
hand, from which are derived two sets of vessels, which pass up the fore-arm, taking 
the course of the subcutaneous veins. The lymphatics from the dorsal surface of the 
fingers form a plexus on the back of the hand, and winding around the inner and 
outer borders of the fore-arm unite with those in front. Those from the inner border 
of tho hand accompany the ulnar veins along the inner side of the fore-arm to the 
bend of the elbow, where they join with some lymphatics from the outer side of the 
fore-arm ; they then follow the course of the basilic vein, communicate with the 
glands immediately above the elbow, and terminate in the axillary glands, joining 
with the deep lymphatics. The superficial lymphatics from the outer and back 
part of the hand accompany the radial veins to the bend of the elbow. They are 
less numerous than the preceding. At the bend of the elbow, tho greater number 
join the basilic group; the rest ascend with tho cephalic vein on the outer side of 
t he arm, some crossing the upper part of the Biceps obliquely, to terminate in the 
axillary glands, whilst one or two accompany the cephalic vein in the cellular inter¬ 
val between tho Pectoralis major and Deltoid, and enter the subclavian lymphatic 
glands. 

The deep lymphatics of tin? upper extremity aecompauy the deep blood-vessels. 
In the fore-arm, they consist of four sets, corresponding with tho radial, ulnar, 
and interosseous arteries; they pass through the glands occasionally found in tho 
course of those Vessels, and communicate at intervals with the superficial lymphatics. 
In their course upwards, some of them pass through the glands which fie upon the 
brachial artery; they then enter the axil fury and subclavian glands, and at the root 
of the neck terminate, on the left side, in the thoracic duct, and on the right side in 
the right lymphatic duct. 

Lymphatics of the Lower Extremity. 

The Lymphatic Glands of the lower extremity may be subdivided into two sets, 
superficial and deep; the former are confined to the inguinal region. % 

The superficial inguinal glands, placed immediately beneath the integument, 
are of large size, and vary from eight to ten in number They are divisible into 
two groups : an upper, disposed irregularly along Poupart’s ligament, which receive 
the lymphatic vessels from the integument of the scrotum, penis, parietes of the 
abdomen, perineal and gluteal regions; and an inferior group, which surround the 
saphenous opening in the fascia lata., a few being sometimes continued along the 
saphenous vein to a variable extent. The latter receive the superficial lymphatic 
vessels from the lower extremity. These glands frequently become enlarged in 
diseases implicating the parts from which their lymphatics originate. Thus in ma¬ 
lignant or syphilitic affections of the prepuce and penis, or of the labia majora in the 
female, in cancer scroti, in abscess in the perinteum, or in any other disease affecting 
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the integumentand superficial structures 
in those parts, or the sub-umbilical part 
of the abdomen or gluteal region, the 
upper chain of glands is almost inva¬ 
riably enlarged, the lower chain being 
implicated in diseases affecting the 
lower limb. 

The deep lymphatic glands are, the 
anterior tibial, popliteal, deep inguinal, 
gluteal, and ischiatic. 

The anterior tibial gland is not 
constant in its existence. It is gene¬ 
rally found by tlio side of the anterior 
tibial artery, upon the interosseous 
membrane at the upper pavt of the leg. 
Occasionally, two glands are found in 
this situation. 

The deep popliteal glands, four or 
five in number, are of small size ; they 
surround the ]x>pliteal vessels, im¬ 
bedded in the cellular tissue and fat 
of the popliteal space. 

Tho deep inguinal glands are placed 
beneath the deep fascia, around the fe¬ 
moral artery and vein. They are of 
small size, and communicate with the 
superficial inguinal glands through tho 
saphenous opening. 

The gluteal and ischiatic glands are 
placed, the former above, the latter be¬ 
low, the Pyriformis muscle, resting on 
their corresponding vessels-as they pass 
through the great sacro-sciatic foramen. 

The Lymphatics of the lower ex¬ 
tremity, like the veins, may be divided 
into two sets, superficial and deep. 

The superficial lymphatics are placed 
beneath the integument in the super¬ 
ficial fascia, and are divisible into two 
groups : an internal group, which fol¬ 
low the course of the internal saphenous 
vein ; and an external group, which ac¬ 
company the external saphenous. Tho 
internal group , tho larger, commences 
on the inner side and dorsum of the 
fpot ; they pass, some in front, and some 
behind the inner ankle, run up the leg 
with the internal 'saphenous vein, pass 
with it behind the inner condyle of the 
femur, and accompany it to the groin, 
where they terminate in the group of 
inguinal glands which surround the 
saphenous opening. Some of the efferent 
vessels from these glands pierce the 
cribriform fascia and sheath of the fe¬ 
moral vessels, and terminate in a lym¬ 
phatic gland contained in the femoral 
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canal, thus establishing a communication between the lymphatics of the slower 
extremity and those of the trunk ; others pierce the fascia lata, and join the deep 
inguinal glands. The external group arise from the outer side of the foot, ascend in 
front of the leg, and, just below the knee, cross the tibia from without inwards, 
to join the lymphatics on the inner side of the thigh. Others commence on the 
outer side of the foot, pass behind the outer malleolus, and accompany the external 
saphenous vein along the back of the leg, where they enter the popliteal glands. 

The deep lymphatics of the lower extremity are few in number, and accom¬ 
pany the deep blood-vessels. In the leg, they consist of three sets, the anterior 
tibial, peroneal, and posterior tibial, which accompany the corresponding blood-vessels, 
two or three to each artery ; they ascend with the blood-vessels, and enter the lym¬ 
phatic glands in the popliteal space ; the efferent vessels from these glands accompany 
the femoral vein, and join the deep inguinal glands; from these, the vessels pass 
beneath Poupart’s ligament, and communicate with the chain of glands surrounding 
the external iliac vessels. 

The deep lymphatics of the gluteal and ischiatic regions follow the course of the 
blood-vessels, and join the gluteal and ischiatic glnnd§ at the great saero-seiatic 
foramen. * 


Lymphatics of the Pelvis ano Abdomen. 

The deep lymphatic glands in the pelvis are, the external iliac, the internal iliac, 
and the sacral. Those of the abdomen are the lumbar glands. 

The external iliac glands form an uninterrupted chain round the external iliac 
vessels, three being placed round the commencement of the vessels just behind the 
crural arch. They communicate below with the femoral lymphatics, and above with 
the lumbar glands. 

The internal iliac glands surround the internal iliac vessels; they receive the 
lymphatics corresponding to the branches of the internal iliac artery, and communi¬ 
cate with the lumbar glands. 

The sacral glands occupy the sides of the anterior surface of the sacrum, some being 
situated in the meso-rectal fold. These and the internal iliac glands are affected in 
malignant disease of the bladder, rectum, or uterus. 

T 1 ic lumbar glands are very numerous ; they are situated on the front of the 
lumbar vertebra:, surrounding the common iliac vessels, the aorta and vena cava ; 
they receive the lymphatic vessels from the lower extremities and pelvis, as well as 
from the testes and some of the abdominal viscera; the efferent vessels from these 
glands unite into a few large trunks, which, with the lacteals, form tha commence¬ 
ment of the thoracic duct. In some cases of malignant disease, these glands become 
enormously enlarged, completely surrounding the aorta and vena cava, and occasion¬ 
ally greatly contracting the calibre of those vessels. In all cases of malignant disease 
of the testis, and in malignant disease of the lower limb, before any operation is 
attempted, careful examination of the abdomen should be made, in order to ascertain 
if any enlargement exists ; and if any should be detected, all operative measures 
should be avoided, as fruitless. 

Tho lymphatics of the 'pelvis and abdomen may be divided into two sets, superficial 
and deep. % 

The superficial lymphatics of tha walls of the abdomen and pelvis follow the course 
of the superficial blood-vessels. Those derived from the integument of the lower 
part of the abdomen below the umbilicus, follow the course of the superficial epigas¬ 
tric vessels, and converge to the superior group of the superficial inguinal glands; 
the deep set accompany the deep epigastric vessels, and communicate with the 
external iliac glands. The superficial lymphatics from the sides of tjie lumbar part 
of the abdominal wall wind round the crest of the ilium, accompanying the superfi¬ 
cial circumflex iliac vessels, to join the superior group of the superficial inguinal glands; 
the greater number, however, ran backwards along with the ilio-lumbar and lumbar 
vessels, to join the lumbar glands. 
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The superficial lymphatics of the gluteal region turn horizontally round the outer 
side of the nates, and join the superficial inguinal glands. 

The superficial lymphatics of the scrotum and perincewm follow the course of the 
external pudic vessels, and terminate in the superficial inguinal glands. 

The superficial lymphatics of the penis occupy the sides and dorsum of the organ, 
the latter receiving the lymphatics from the skin covering the glans penis ; they all 
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converge to the upper chain of the superficial inguinal glands. The deep lymphatic 
vessels of the*penis follow the course of the internal pudic vessels, and join the 
internal iliac glands. 

In the female, the lymphatic vessels of the mucous membrane of the labia, 
nymphs, and clitoris, terminate in the upper chain of the inguinal glands. 

The deep lymphatics of the pelvis and abdonien take the course of the principal 
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blood-vessels. Those of the parietes of the pelvis, which accompany the gluteal, 
isohiatic, and obturator vessels, follow the course of the internal iliac artery, and 
ultimately join the lumbar lymphatics. 

The efferent vessels from the inguinal glands enter the pelvis beneath Poupart's 
ligament, where they lie in close relation with the femoral vein ; they then pass 
through the chain of glands surrounding the external iliac vessels, and finally 
terminate in the lumbar glands. They receive the deep epigastric and circumflex 
iliac lymphatics. 

The lymphatics of the bladder arise from the entire surface of the organ; the 
greater number run beneath the peritoneum on its posterior surface, and, after 
passing through the lymphatic glands in that situation, join with the lymphatics from 
the prostate and vesicul® seminales, and enter the internal iliac glands. 

The lymphatics of the rectum are of large size; after passing through some small 
glands that lie ujxra its outer wall and in the meso-rectum, they pass to the lumbar 
glands. 

The lymphatics of the uterus consist of two sets, superficial and deep ; the former 
being placed beneath the peritoneum, the latter in the substance of the organ. The 
lymphatics of the cervix uterf, together with those from the vagina, enter the internal 
iliac and sacral glands; those from the body and fundus of the uterus pass outwards 
in the broad ligaments, and, being joined by the lymphatics from the ovaries, broad 
ligaments, and Fallopian tubes, ascend with the ovarian vessels to open into the 
lumbar glands. In the unimpreguated uterus, they are small; but during gestation, 
they become very greatly enlarged. 

The lymphatics of the testicle consist of two sets, superficial and deep ; the former 
commence on the surface of the tunica vaginalis, the latter in the epididymis and 
body of the testis. They form several large trunks, which ascend with the spermatic 
coid, and accompanying the spermatic vessels into the abdomen, open into the 
lumbar glands; hence the enlargement of these glands in malignant disease of 
the testis. 

The lymphatics of the kidney arise on the surface, and also in the interior of the 
organ; they join at the hilum, and, after receiving the lymphatic vessels from the 
ureter and suprarenal capsules, open into the lumbar glands. 

The lymphatics of the liver are divisible into two sets, superficial and deep. The 
former arise in the sub-peritoneal areolar tissue over the entire surface of the organ. 
Those on the convex surface may be (Jivided into four groups :—1. Those which 
pass from behind forwards, consisting ef three or four branches, which ascend in the 
longitudinal ligament, and‘unite to. .form a single trunk, which passes up between 
the fibres of the Diaphragm, behind the ensiform cartilage, to enter the anterior 
mediastinal glands, and finally ascends to the root of the neck, to terminate in the 
r ight lymphatic duct. 2. Another group, which also incline from behind forwar ds, 
are reflected over the anterior, margin of the liver to its under surface, and from 
thence pass along the longitudinal fissure to the glands in the gastro-hepattc omentum. 
3. A third group incline outwards to the right lateral ligament, and uniting into one 
or two large trunks, pierce the Diaphragm, and run along its upper surface to enter 
the anterior mediastinal glands; or, instead of entering the thorax, turn inwards 
across the crps of the Diaphragm, and open into the commencement of the thoracic 
duct. 4. The fourth group incline outwards from the surface of the left lobe of the 
liver to the left lateral ligament, pierce the Diaphragm, and passing forwards, 
terminate in the glands in the anterior mediastinum. 

The superficial lymphatics on the wider surface of the liver are divided into three 
sets:—1. Those on the right side of the gall-bladder enter the lumbar glands.. 
2. Those surrounding the gall-bladder form a remarkable plexus; they accompany 
the hepatic vessels, and open into the glands in the gastro-hepatic omenttim. 3. Those 
on the left of the gall-bladder pass to the oesophageal glands, and to the glands which 
are situated along the lesser curvature of the stomach. 

The deep lymphatics accompany the branches of the portal vein and the hepatic 
artery and duct through the substance of the liver; passing out at the transverse 
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fissure, they enter the lymphatic glands along the lesser curvature of the stomach and 
behind the pancreas, Or join with one of the lacteal vessels previous to its termination 
in the thoracic duct. 

The lymphatic glands of the stomach are of small size; they are placed along the 
lesser and greater curvatures, some within the gastro-splenic omentum, whilst others 
surround the cardiac and pyloric orifices. 

The h/fnphatics of the stomach consist of two sets, superficial and deep; the 
former originating in the subserous, and the latter in the submucous coat. They 
follow the course of the blood-vessels, and may, consequently, be arranged into three 
groups. The first group accompany the coronary vessels along the lesser curvature, 
receiving branches from both surfaces of the organ, and pass to the glands around the 
pylorus. The second group pass from the great end of the stomach, accompanying 
the vasa brevia, and enter the splenic lymphatic glands. The third group run along 
the greater curvature with the right gastro-epiploic vessels, and terminate at the 
root of the mesentery in one of the principal lacteal vessels. 

The lymphatic glands of the spleen occupy the hilum. Its lymphatic vessels consist 
of two sets, superficial and deep; the former are placed beneath its peritoneal 
covering, the latter in the substance of the organ : they accompany the blood-vessels, 
passing through a series of small glands, and after receiving the lymphatics from the 
pancreas, ultimately pass into the thpracic duct. 


The Lymphatic System op the Intestines. 

The lymphatic glands of the small intestine are placed between the layers of the 
mesentery, occupying tho meshes formed by the superior mesenteric vessels, and 
hence called mesenteric glands. They vary in number from a hundred to a hundred 
and fifty: and in size, from that of a pea to that of a small almond. These glands 
are most numerous, and largest, above near the duodenum, and below opposite 
the termination of the ileum in the colon. This latter group becomes enlarged 
and infiltrated with deposit in eases of fever accompanied with ulceration of the 
intestines. 

The lymphatic glands of the large intestine are much less numerous than the 
mesenteric glands ; they are situated along the vascular arches formed by the arteries 
previous to their distribution, and even sometimes upon the intestine itself. They 
are fewest in number along the transverse colon, where they form an uninterrupted 
chain with the mesenteric glands. 

The lymphatics of the small iptestine are called lacteals, from the milk-white 
fluid they usually contain : they consist of two sets, Superficial and deep : the former 
lie beneath the peritoneal coat, taking a longitudinal course along the outer side of 
+ he intestino, the latter occupy the submucous tissue, and course transversely round 
the rntestirie, accompanied by tho branches of the mesenteric vessels : they pass 
between the layers of the mesentery, enter the mesenteric glands, and finally unite to 
form twd, or three large trunks, which terminate in the thoracic duct. 

The lymphatics of the large intestine consist of two sets : those of the csecum, 
ascending and transverse colon, which, after passing through their proper glands, 
enter the neseuteric glands; and those of the descending colon and rectum, which 
pass to th< lumbar glands. 

**' * 


The Lymphatics op the Thokax. 

The de^p lymphatic glands of the thorax are the intercostal, internal mammary, 
anterior mediastinal," and posterior mediastinal. 

The intercostal glands are small, irregular in number, and situated on paeh side 
of fire spine, niear the costo-vertebral articulations, some being placed between the 
two planes of intercostal muscles. 
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The interval mammary glands are placed at the anterior extremity of each inter¬ 
costal space, by the side of the internal mammary vessels. 

The anterior mediastinal glands are placed in the loose areolar tissue of the 
anterior mediastinum, some lying upon the Diaphragm in front of the pericardium, 
and others round the great vessels at the base of the heart. 

The posterior mediastinal glands are situated in the areolar tissue in the posterior 
mediastinum, forming a continuous chain by the side of the aorta and oesophagus ; 
they communicate on each side with the intercostal, below with the lumbar, and 
above with the deep cervical glands. 

The superficial lymphatics of the front of the thorax run across the great Pectoral 
muscle, and those on the back part of.this cavity lie upon the Trapezius and Latis- 
sinuts dorsi; they all converge to the axillary glands. The lymphatics from the 
greater part of ..the mammary gland pass outwards to the lower border of the Pee- 
toralis major muscle, where they enter a chain of small glands, situated in the 
axillary space along the lower border of its anterior boundary. Some few lymphatics 
from the inner side of the mammary gland pass through the intercostal spaces to 
reach the anterior mediastinal glands. 

The deep lymjihatics of the thorax are the intercostal, internal mammary, and 
diaphragmatic. 

The intercostal lymphatics follow the course of the intercostal vessels, receiving 
lymphatics from the intercostal muscles and pleura; they pass backwards to the 
spine, and unite with lymphatics from the back part of the thorax and spinal canal. 
After traversing the intercostal glands, they incline down the spine, and terminate 
in the thoracic duct. 

The internal mammary lymphatics follow the course of the internal mammary 
vessels; they commence in the muscles of the abdomen above the umbilicus com¬ 
municating with tlio epigastric lymphatics, ascend lietwcen the fibres of the Diaphragm 
at its attachment to the ensiform appendix, and in their course behind the costal 
cartilages are joined by the intercostal lymphatics; the}' terminate on the right side in 
the light lymphatic duct, on the left side in the thoracic duct. 

The lymphatics of the Diaphragm follow the course of their corresponding vessels, 
and terminate, some in front, in the anterior mediastinal and internal mammary 
glands, some behind in the intercostal and posterior mediastinal lymphatics. 

Tho bronchial glands are situated round the bifurcation of the trachea and roots 
of the lungs. They are ten or twelve in number, the largest being placed opposite 
the bifurcation of the trachea, the smallest round the bronchi and their primary 
divisions for some little distant within the substance of the lungs. In jpfancy, they 
present the same appearancefias^lymphatic glands in other situations, in the adult 
they assume a brownish tinge,and in old age a deep black colour. Occasionally, 
they become sufficiently enlarged to compress and narrow the canal of the brouchi; 
and they are often the seat of*tubercle or cretaceous deposits. 

The lymphatics of the lung consist of two sets, superficial and deep : the former 
are placed beneath the pleura, forming a minute plexus, which covers the outer 
surface of the lung; the latter accompany the blood-vessels, and run along the 
bronchi: they both terminate at the root of the lungs in the bronchial glands. The 
efferent vessels from these glands, two or three in number, ascend upon tho trachqp* 
to the root of the neck, traverse the tracheal and oesophageal glands, and terminate 
on the left side in the thoracic duct, and on the right side ip the right lymphatic duct. 

The cardiac lymphatics consist of two sets, superficial and deep ; the former arise 
in the subserous areolar tissue of the surface, and the latter in the deeper tissues of 
the heart. They follow the course of the coronaiy vessels: those of the right side 
unite into a trunk at the root of the aorta, which, ascending across the arch of that 
vessel, passes backwards to the trachea, npon which it ascends, to terminate at the 
root of the neck in the right lymphatic duct. Those of the left side unite into a 
single vessel at the base of the heart, which, passing along the pulmonary arteiy, and 
traversing some glands at the root of the aorta, ascends on the trachea to terminate 
in the thoracic duct. 
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The thymic lymphatics arise from the spinal surface of the thymus gland, and 
terminate on each side in the internal jugular veins. 

The thyroid lymphatics arise from either lateral lobe of this organ; they converge 
to form a short trunk, which terminates on the right side in the right lymphatic 
duct, on the left side in the thoracic duct. 

The lymphatics of the oesophagus form a plexus round that tube, traverse the 
glands in the posterior mediastinum, and, after communicating with the pulmonary 
lymphatic vessels near the roots of the lungs, terminate in the thoracic duct. 



Nervous System 


T HE Nervous System is composed : i. of a series of large centres of nerve-matter, 
called, collectively, tlie cerebrospinal centre, or axis; 2. of smaller centres, 
termed ganglia ; 3. of nerves, connocted either with the'cerebro-spinal axis or the 
ganglia; and 4. of certain modifications of the peripheral terminations of the 
nerves, forming the organs of the external senses. 

The Cerel/ro-Spinal Centre consists of two parts, the spinal cord and the ence¬ 
phalon : the latter may be subdivided into the cerebrum, the cerebellum, the pons 
Yai olii, and the medulla oblongata. 


The Spinae Cord and its Membranes. 

Dissection. To dissect the cord and its membranes, it will be necessary to lay open the 
whole length of the spinal canal. For this purpose, the muscles must be separated from 
the vertebral grooves, so as to expose the spinous processes and lamina; of the vertebras; 
and the latter must be. sawn through on each side, close to the roots of the transverse 
processes, from the third or fourth cervical vertebra, above, to the sacrum below. The 
vertebral arches having been displaced, by means of a chisel, and the separate fragments 
removed, the dura mater will bo exposed, covered by a plexus of veins and a quantity of 
loose areolar tissue, often infiltrated with serous fluid. The arches of the upper vertebra) 
are best divided by means of a strong pair of cutting bone-forceps. 


Membranes of the Cord. 

The membranes which envelope the spinal cord are three in number. The most 
external is the dura mater, a strong fiCrons membrane, which forms a loose sheath 
around the cord. The most internal is the pia mater, a cellulo-vascular membrane, 
which closely invests the entire surt'uco ’oF’Hie • cord. Between the two is the 
arachnoid membrane, an intermediate structure, which envelopes the cord, and is 
connected to the pia mater by slender filaments of connective tissue. 

The Dura Mater of the cbrd, continuous with that which invests the brain, is 
a loose sheath which surrounds the cord, and is separated from the bony walls of 
the spinal canal by a quantity of loose areolar adipose tissue, and a plexus of veins. 
It is attached to the ci rcumferen ce of the foramen ma gnu m, and to the posterior 
common ligament, throughout the whole length of the spinal canal, by fibrous 
tissue; and extends, below, as far as the top of the sacrum; but, beyond this 
point, it is impervious, being continued, in the form of a slender cord, to the back 
of the coccyx, where it blends with the periosteum. This sheath is much larger 
than is necessary for its contents, and its size is greater in the cervical and lumbar 
regions than in the dorsal. Its inner surface is smooth, covered by a layer of 
polygonal cells; and on each side may be seen the double openings which trans¬ 
mit the two roots of the corresponding spinal nerve, the fibrous layer of the dura 
mater being continued in the form of a tubular prolongation on'them as they issue 
from these apertures. These prolongations of the dura mater 'are short in the 
upper part of the spine, but become gradually longer below, forming a number of 
lubes of fibrous membrane, which enclose the sacral nerves, and are contained in 
the spinal canal. 
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The chief peculiarities of the dura mater of (fee cord, as compared with that 
investing the brain, are the following : 

, The dura mater of the cord is not adherent to the 2S9 ,_The Spinal Oord and 
bones of the spinal canal, which have an independent its Membranes. 


periosteum. 

It does not send partitions into the fissures of the 
cord, as in the brain. 

Its fibrous laminae do not separate, to form venous 
sinuses, as in the brain. - 

Structure. The dura mater consfita of white fibrous 
and elastic tissue, arranged in bands which, for the 
most part, are parallel with one another. It is spai’- 
ingly supplied with vessels; and some few nerves 
have been traced into it. 

The Arachnoid is exposed by slitting up the dura 
mater, and reflecting that membrane $o either side 
(fig. 259). It is a thin, delicate tubular membrane, 
which invests the surface of the cord, and is connected 
to the pia mater by slender filaments of connective 
tissue. Above, it is continuous with the cerebral 
arachnoid; on either side it is reflected on the various 
nerves, so as to form a sheath for them as they pass 
outwards to the intervertebral foramina. The outer 
surface of the arachnoid is in contact with the inner 
surface of the dura mater, and the two are, here and 
there, connected together by isolated oonnective-tissue 
trabeculae, especially on the posterior surface of the 
cord. For the most part, however, the membranes 



are not connected together, and the intorval between them is named the sub-dural 
space. The inner surface of the arachnoid is separated from the pia mater by a con¬ 
siderable interval, which is called the sulparachnaidenu space. This space is largest 
at the lower part of the spinal canal, and encloses the mass of nerves which form 
the cauda equina. It contains an abundant serous secretion, the cerebrospinal 


Jlnid, and usually communicates with the 
geueral ventricular cavity of the brain, by 
means of an opening in the fibrous layer 


260.—Transverse Section of the Spinal 
« Cord and its Membranes. 


of the inferior boundary of the fourth 
ventricle (foramen of Magendio.) This 
secretion is sufficient in amount to expand 
the arachnoid membrane, bo as to com¬ 
pletely fill up tlio whole of ‘ the space 
included in the dura mater. The sub- 
avachnoidean space is crossed, at the back 
part of the cord, by numerous fibrous 



1 

8 

6 . 


bands, which stretch from the arachnoid 


< to the pia mater, especially in the cervical region, and -is partially subdivided by a 
longitudinal membranous partition, which serves to connect the arachnoid with the 


pia mater opposite the posterior median fissure. This partition is incomplete, and 
cribriform in structure, consisting of bundles of white fibrous tissue, interlacing with 
each other.* 


* It will be noticed that this description of the arachnoid varies from that in former 
editions, which described this membrane as a closed sac, one layer of which, the visceral 
layer, ensheathed th(j cord, and the other, the parietal layer, was reflected over the inner 
surface of the dura mater. The space between the two layers was termed the * cavity of 
, the arachnoid ’ and corresponded to the ‘ sub-dural ’ space in the above description. Kolliker 
. was the first to deny that the inner surface of the dura mater was covered by an outer layer 
hf the «ra£hnei<I; he _ states that nothing is found here except epithelium, no trace of 
a special membrane existing. This view is now very generally adopted by anatomists, and 
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Structure. The arachnoid is a delicate membrane, made np of closely arranged 
parallel bundles of connective tissue, covered on the outer or dural surface by one or 
two layers of endothelial cells. On the inner surface it gives off the trabeculae which 
stretch across the sub-arachnoid space. 

The Pia Mater of the cord is exposed on the removal of the arachnoid (fig. 259). 
It covers the entire surface of the cord, to which it is very intimately adherent, forming 
its neurilemma, and sends a process downwards into its anterior fissure, and another, 
extremely delicate, into the posterior fissure. It also forms a sheath for each of the 
filaments of the spinal nerves, and invests the nerves themselves. A longitudinal 
fibrous band extends along the middle line ompfc anterior surface, called by Haller 
the linen spUuilena ; and a somewhat similar band, the ligamentum dcnticulatum, 
is situated on each side. At the point where the cord terminates, the pia mater 
becomes CQntracted, pid is continued down as a long, slender filament (filum ter¬ 
minals), which descends through the centre of the mass of nerves forming the cauda 
equina, and is blended with the impervious sheath of dura mater, on a level with 
the top of the sacral canal. It assists in maintaining the cord in its position during 
the movements of the trunk, and is, from this circumstance, called the central 
ligament of the spinal cord. It contains a little grey nervous substance, which may 
lie traced for some distance into its upper part, and is accompanied by a small artery 
and vein. 

Structure. The pia mater of the cord is less vascular in structure than the pia 
mater of the brain, with which it is continuous, being thicker, more dense in struc¬ 
ture, and composed of bundles of connective-tissue fibres, arranged for the most part 
longitudinally. It is usually described as consisting of two layers, between which is 
a network of elastic fibres, in which the vessels ramify. It is also supplied with 
nerves, which are derived from the sympathetic, and from the posterior roots of the 
spinal nerves. At the upper part of the cord, the pia mater presents a greyish, 
mottled tint, which is owing to yellow or brown pigment cells scattered among 
the elastic fibres. 

The Ligamentum Denticu,latum (fig. 259) is a narrow fibrous band, situated on 
each side of the spinal cord, throughout its entire length, and separating the 
anterior from the posterior roots of the spinal nerves, having received its name 
from the serrated appearance which it presents. Its inner border is continuous 
with the pia mater, at the side of the cord. Its outer border presents a series of 
triangular, dentated serrations, the points of which are fixed, at intervals, to the 
dura, mater. These serrations are about twenty in number, on each side, the first 
being attached to the. dura mater, opposite the margin of the foramen magnum, 
between, the vertebral artery and the hypoglogsal nerve; and the last near the 
lower end of the cord. Its use is to support the cord in the fluid by which it 
is surrounded. 


The Spinal Cobb. 

The spinal cord (medulla spinalis) is the cylindrical elongated part of the cerebro¬ 
spinal axis, which is contained in the vertebral canal. It s length is usually about 
sixte en or seventeen inches, and its weight, when divested of its membranes ai^d 
nerves, about one ounce and a half, its proportion to the encephalon being about 
1 to 33. It does not nearly fill the canal in which it, is contained, its investing 
membranes being separated from the surrounding walls by areolar tissue and a plexus 
of veins. It occupies, in the adult, the upper two-thirds of the vertebral canal, ex¬ 
tending from the u pper border of the atlas to the lo wer b order of the body of the 
first lumbar vertebra, where it terminates in a slender filament of grey substance, 

• 

appears to have deiived additional confirmation from the investigations of Retzius and Axel 
Key, who state that the connection which was formerly described as taking place between 
the two layers of the arachnoid as they were prolonged in the form of a tubular fsheath over 
the nerves, does not exist. The same remark applies to the arachnoid membrane of the , 
brain, which is no longer regarded as a closed sac. See p. 473. ■ 
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which i8 continued for some distance into the jttum terminate. In th e foetus, befo re 
the third month, it extends.to the bottom of the sacral canal; but, after this period, 
it gradually recedes from belotv, as the growth of the bones composing the canal is 
more rapid in proportion than that of the cord; so that, in the child at birth, the 
cord extends as far as the third lumbar vertebra. Its position varies also according 
to the degree of curvature of the spinal column, being raised somewhat in flexion of 
the spine. On examining its surface, it presents a difference in its diameter in dif¬ 
ferent parts, being marked by two enlargements, an upper or cervical, and a lower 
or lumbar. The cervical enlargement, which is the larger, extends from the third 
cervical to the first dorsal vertebra: its greatest diameter is in the transverse direc¬ 
tion, and it corresponds with the origin of the nerves which supply the upper ex¬ 
tremities. The lower, or lumbar enlargement, is situated opposite the last dorsal 
vertebra, its greatest diameter being from before backwards. It correspondq'with the 
origin of the nerves which supply the lower extremities. In form, the spinal cord 
is a flattened cylinder. Ifc presents on its anterior surface, along the middle line, 
a lougitudinal fissure, the anterior median fissure ; and, on its posterior surface, 
another fissure, which also extends along the entire length of the cord, the posterior 
median fissure. The.se fissures serve to divide the cord into two symmetrical halves, 
which are united in the middle line, throughout their entire length, by a transverse 


band of nervous substance, the commissure. 

The Anterior median fissure is wider, but of less 
depth than the posterior, extending into the cord for 
about one-third of its thickness, and is deepest at * 


261.—Spinal Oord. Side View. 
Plan of the Fissures and 
Columns. 


the lower part of the cord. It contains a prolonga¬ 
tion from the pia mater; and its floor is formed by 
the anterior white commissure, which is perforated 
by numerous blood-vessels, passing to the centre of 
the cord. 

The Posterior median fissure is much less marked 
than the anterior,and most distinct at the upper and 
lower parts of the cord. It extends into the cord 
to about one-half of its depth. It contains a little 
connective tissue, and numerous blood-vessels, and 
its floor is formed by a thin layer of white substance, 
the posterior white commissure. Some anatomists 



state that the bottom of this fissure corresponds to . 

the grey matter, except in the cervical region, and at a point corresponding to the 

enlargement in the lumbar region.* 

Lateral Fissures. On either sicle of the anterior median fissure, a linear series 


of foramina may be observed, indicating the points where the anterior roots of the 
spinal nerves emerge from the cord. This is called, by some anatomists, the antero¬ 
lateral fissure of the cord, although no actual fissure exists in this situation. And 
on either side of the posterior median fissure, along the line of attachment of the 
posterior roots of the nerves, a delicate fissure may be seen, leading down to the 
grey matter which approaches the surface in this situation ; this is called the ‘postero¬ 
lateral fissure of the spinal cord. On the posterior surface of the spinal cord, on 
either side of the posterior median fissure, is a slight longitudinal furrow, marking 
off two slender tracts, the posterior median columns. These are most distinct in the 
cervical region, but are stated by Foville to exist throughout the whole length of 
the cord. 


Columns of the Cord. The fissures divide each half of the spinal c ov 4 r into four 
columns, an anterior column, a lateral column, a posterior column, and a posterior 
median column. t 

The anterior column includes all the portion of the cord between the anterior 


This was the teaching of Vicq d’Azyr, who is followed by Sappey and most of the best 
mtraern anatomists. On the other hand, Meckel strongly affirms the existence of a distinct 
posterior White commissure. 
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median fissure and the antero-lateral fissure, from which the anterior roots of the 
nerves arise. It is continuous with the anterior pyramid of the medulla oblongata. 

The lateral column, the largest segment of the ftord, includes all the portion 
between the antero- and postero-lateral fissures.- It is continuous with the lateral 
column of the medulla. By some anatomists, the anterior and lateral columns are 
included together, under the name of the antero-lateral column, which forms rather 
more than two-thirds of the entire circumference of the cord. 

The posterior column is situated between the posterior median and postero-lateral 
fissures. It is continuous with the restiform body of the medulla. 

The posterior median column is that narrow segment of the cord which is seen on 
each side of the posterior median fissure, usually included with the preceding, as tho 
posterior column. 

Structure of the Cord. If a transverse section of the spinal cord be made, it will 
be seen to consist of white^lnd grey nervous substance. The white matter is situated 
externally, and constitutes the greater part. The grey substance occupies the centre, 
and is so arranged as to present on the surface of the section two crescentic masses 
placed one in each lateral half of the cord, united together by a transverse band of 
grey matter, the grey commissure. Each crescentic mass has an anterior and posterior 
horn. The posterior horn is long and narrow, and approaches the surface of tho 
postero-lateral fissure, near which it presents a slight enlargement. The anterior 
horn is short and thick, and does not quite reach the surface, but extends towards 
the point of attachment of the anterior roots of the nerves, Its margin presents a 
dentate or stellate appearance.. Owing to the projections towards the surface of the 
anterior and posterior horns of the grey matter, each half of the cord is divided, 
more or less completely, into three, columns, anterior, middle, and posterior; the 
anterior and middle being joined to form the antero-lateral column, as.the anterior 
horn does not quite reach the surfaco. 

The grey commissure, which connects the two crescentic masses of grey matter, 
is separated from the bottom of the anterior median fissure by the anteiior white 
commissure; and from the bottom of the posterior fissure -by the posterior white 

commissure. The grey commissure consists of a 
262.-—Transverse Sections of transverse band of grey matter and of white fibres, 

derived from the opposite half of the cord and the 
posterior roots of the nerves. The anterior com¬ 
missure is formed of fibres, partly from the anterior 
column* and partly from the fibrils of tho anterior 
loots of the spinal nerves, which decussate as they 
pass across from one to the other side. 

The mode of arrangement of the grey matter, 
and its amount in proportion to the white, vary in 
.different parts of the cord. Thus, the posterior horns 
are long and narrow, in the cervical region; short 
and narrower, in the dorsal; short, but wider, in the 
lumbar region. In the cervical region, the crescentic 
portions are small, and the white matter more abun¬ 
dant than in any othejr region of the cord. In the 
dorsal region, the grey matter is least developed, the 
white matter being also small in quantity. In the 
lumbar region, the grey matter is more abundant than 
in any other region of the cord. Towards the lower 
end of the cord, the white matter gradually ceases. The crescentic portions of the 
grey matter soon blend into a skigle mass, which forms the only constituent of the 
extreme point of the cord, * . 

The minute anatomy of" the cord is described in the Introduction. 


the (Jord. 
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The Brain and its Membranes. 

Dissection. To examine the brain with its membranes, the skull-cap must he removed. 
In order to effect this, saw through the external table, the section commencing, in front, about 
an inch above the margin of the orbit, and extending, behind, to a level with the occipital 
protuberance. Then break the internal table with the chisel and hammer, to avoid injuring 
the investing membranes or brain ; loosen, and forcibly detach the skull-cap, when the dura 
mater will be exposed. The adhesion between the bone and the dura mater is very intimate, 
aud much more so in the young subject than in the adult. 

The membranes of the brain are, the dura mater, arachnoid membrane, and pia 
mater. 

Dura Mater. 

The dura. mater is a thick and dense inelastic fibrous membrane, which lines the 
interior of the skull. Its< outer surface is rough and fibrillated, and adheres closely 
to the inner surface of the bones, forming their internal periosteum, this adhesion 
being more intimate opposite the sutures and at the base of the skull; at the margin 
of the foramen magnum, it becomes continuous with the dura mater lining the spinal 
canal. Its inner surface is smooth and epitlieliated, being lined by a layer of endo¬ 
thelial cells. It sends numerous processes inwards, into the cavity of the skull, for 
the support and protection of the different parts of the brain : and is prolonged to 
the outer surface of the skull, through the various foramina which exist at the base, 
and thus becomes continuous with the pericranium ; its fibrous layer forms sheaths 
for the nerves which pass through these apertures. At the base of the skull, it 
sends a fibrous prolongation into the foramen cwcum ; it lines the olfactory groove, 
and sends a series of tubular prolongations round the filaments of the olfactory 
nerves as they pass through the cribriform plate ; a prolongation is also continued 
through the sphenoidal fissure into the orbit, and another is continued into the same 
cavity through the optic foramen, forming a sheath for the optic nerve, which is 
continued as far as the eyeball. In certain situations in the skull already mentioned, 
the fibrous layers of this membrane separate, to form sinuses for the passage of venous 
blood. Upon the upper surface of the dura mater, in the situation of the longitu¬ 
dinal sinus, may lie seen numerous small whitish bodies, the glandulcv. Pacchioid. 

Structure. The dura mater consists of white fibrous and elastic tissues, arrauged 
in flattened laminae, which intersect one another in every direction. A layer of 
nucleated epithelial plates, similar to those fouifd on serous membranes, lines its inner 
surface; these were former ly regarded as belonging to Jjhe arachnoid membrane. 

Its arteries are very numerous, t but are chiefly distributed to the bones. Those 
found in the anterior fossa are the anterior meningeal branches of the anterior and 
posterior ethmoidal, and internal carotid. In the middle fossa are the middle anil 
small meningeal, branches of the internal maxillary, and a blanch from the ascending 
pharyngeal, which enters the skull through the foramen laeerum basis cranii. In 
the posterior fossa, are the meningeal branch of the occipital, which enters the skull 
through the jugular foramen ; the posterior meningeal, from the vertebral; and 
occasionally meningeal branches from the ascending pharyngeal, which enter the 
ijkull, one at the jugular foramen, the other at the anterior condyloid foramen. 

The veins, which return the blood from the dura mater, and partly from the 
bones, anastomose with th,e diploic veins. These vessels terminate in the various 
sinuses, with the exception of two which accompany the middle meningeal artery, 
and pass out of the skull at the foramen spinosum. 

The nerves of the dura mater are, the recurrent branch of the fourth, and 
filaments from the Casserian ganglion, from the ophthalmic nerve, and from the 
sympathetic. • « 

The so-called glandulse Pacchioni are numerous small whitish granulations, 
dually collected into clusters of variable size, which fire found in the following 
situationsi. Upon the outer surface of the dura mater, in the vicinity of the 
superior longitudinal sinus, being received into little depressions on the inner 
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surface of the calvarium. 2. On the inner surface of the dura mater. 3. In the 
superior longitudinal sinus. 4. On the pia mater, near the margin of the hemi¬ 
spheres. 

These bodies are not glandular in structure, but simply enlarged normal villi of 
the arachnoid. In their growth they perforate the dura mater, and are thus found 
on its outer surface, and when of large size, they cause absorption of the bone, and 
come to be lodged in pits or depressions on the inner r table of the skull. The manner 
in which they perforate the dura mater is as follows :—at an early period of their 
growth they project through minute holes in the inner layer of the dura mater, 
which open into large venous spaces, situated in the tissues of the membrane, on 
either side of the longitudinal sinus and communicating with it. In their onward 
growth the villi push the outer layer of the dura mater before them, and this forms 
over them a delicate membranous sheath. In structure they consist of trabeculae of 
connective tissue, covered over by a layer of epithelium. The spongy tissue of which, 
they are composed is continuous with the trabecular tissue pf the subarachnoid space. 

These bodies are not found in infancy, and very rarely until the third year. 
They are usually found after the seventh year; and from this period they increase in 
number as age advances. Occasionally they are wanting. 

Processes of the Dura Mater. The processes cf the dura mater, sent inwards 
into the cavity of the skull, are three in number, the falx cerebri, the tentorium 
cerebelli, and the falx cerebelli. 

The falx cerebri, so named from its sickle-like form, is a strong*arched process of 
the dura mater, which descends vertically in the longitudinal fissure between the 
two hemispheres of the brain. It is narrow in front, where it is attached to the 
crista galli process of the ethmoid bone; and broad behind, where it is connected 
with the upper surface of the tentorium. Its upper margin is convex, and attached 
to the inner surface of» the skull as far back as the internal occipital protuberance. 
In this situation it is broad, and contains the superior longitudinal sinus. Its lower 
margin is free, concave, and presents a sharp curved edge, which contains the inferior 
longitudinal sinus. 

The tentoriu/nx cerebelli is an arched lamina of dura mater, elevated in. the middle, 
and inclining downwards towards the circumference. It covers the upper surface of 
the cerebellum, and supports the posterior lobes of the brain, and prevents them 
pressing upon the cerebellum. It is attached, behind, by its convex border to the 
transverse ridges upon the inner surface of the occipital bone, and there encloses 
the lateral sinuses; in front, to the superior margin of the petrous portion of the 
temporal bone, enclosing thc^superior petrosal sinuses, and from the apex of this 
bone, on each side, is continued to the anterior and posterior clinoid processes. 
Along the middle line of its upper surface, the postex-ior border of the falx cerebri 
is attached, the straight sinus being placed at their point of junction. Its anterior 
border is free and concave, axid presents a large oval opening for the transmission 
of the crura cei’ebri. , 

The falx cerebelli is a staall triangular process of dura mater, received into the 
indentation between the two lateral lobes of the cerebellum behind. Its base is 
attached, above, to the under axjd bafck part of the tentorium ; its posterior margin, 
to the lower division of the vertical cxest on the inner surface of the occipital bone. 
As it descends, it sometimes divides into two smaller folds, which are lost on thh 
sides of the foramen magnum. 


Arachnoid Membrane. 

The arachnoid ( apdxyrj , cTSos, like a spider's web), so named from its extreme ' 
thinness, is a delicate membrane which envelopes the brain, lying between the pia 
mater internally and the dura mater externally j from this hotter membrane it is 
separated by a space, the sub-dural space.* 

It invests the brain lodsely, being separated from direct contact with the oere- 

* See foqt note, p. 468. 
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bral substance by the pia mater, and a quantity of loose areolar tissue, the subarack- 
noidean. On the upper surface of the cerebrum, the arachnoid is thin and transparent, 
and may be easily demonstrated by injecting a stream of air beneath it by means of 
a blowpipe; it passes over the convolutions without dipping down into the sulci 
between them. At the base of the brain the arachnoid is thicker, and slightly 
opaque towards the central part; it covers the anterior lobes, and is extended across 
between the two middle lobes, so as to leave a considerable interval between it and 
the brain, the anterior subarachnoidean space; it is in contact with the pons and 
under surface of the cerebellum; but between the hemispheres of the cerebellum and 
the medulla oblongata another considerable interval is left between it and the brain, 
called the posterior subarachnoidean space. These two spaces communicate together 
across the crura cerebelli. The arachnoid membrane surrounds the nerves which arise 
from the brain, and encloses them in loose sheaths as far as their point of exit from 
the skull. 

The subarachnoid space is the interval between the arachnoid and pia mater: 
this space is narrow on the surface of the hemispheres ; but at the base of the brain 
a wide interval is left between the two middle lobes, and behind, between the 
hemispheres of the cerebellum and the medulla oblongata. This space is the seat 
of an abundant serous secretion, the cerebrospinal fluid, which fills up the interval 
between the arachnoid and pia mater. The subarachnoid space usually communi¬ 
cates with the general ventricular cavity of the brain by means of an opening in the 
inferior boundary of the fourth ventricle. 

The sub-dural space also contains fluid; this is, however, small in quantity com. 
pared with the cerebro- spinal fluid. 

Structure. The arachnoid consists of bundles of white fibrous and elastic tissue 
intimately blended together. Its outer surface is covered with a layer of scaly 
epithelium. From its inner surface are given off a number of bundles of fine connec¬ 
tive tissue, which form a sponge-like trabecular network in the subarachnoid spare, 
in the interstices of which the cerebro-spinal fluid is contained. Vessels of considerable 
size but few in number, and, according to Bochdalek, a rich plexus of nerves derived 
from the motor division of the fifth, the facial, and the spinal accessory nerves are 
found in the arachnoid. 

The cerebro-sjnnal fluid fills up the subarachnoid space. It is a clear, limpid fluid, 
having a saltish taste, and a slightly alkaline reaction. According to Liissaigne, it 
consists of 98-5 parts of water, the remaining 1*5 per cent, being solid matters, animal 
and saline. It varies in quantity, being n^ost abundant in old persons, .and is 
quickly reproduced. Its chief use is probably to afford mechanical protection to 
the nervouc centres, and to prevent the effects of concussions communicated from 
without. 


Pia Matbr. 

The pia mater is a vascular membrane, and derives its blood from the internal 
carotid and vertebral arteries. It consists of a minute plexus of blood-vessels, 
held together by an extremely fine areolar tissue. It invests the entire Burface 
of the brain, dipping down between the convolutions and laminae, and is prolonged 
into the interior, forming the velum interpositum and choroid plexuses of the 
fourth ventricle. Upon the surfaces of the hemispheres, where it covers the grey 
matter of the convolutions', it is very vascular, and gives off from its inner surface 
a multitude of minute vessels, which extend perpendicularly for some distance 
into the cerebral substance. At the base of the brain, in the. situation of the 
anterior and posterior perforated spaces, a number of long straight vessels are given 
off, which pass through the white matter to reach the grey substance in the interior. 
On the cerebellum the membrane is more delicate, and the vessels from its inner 
surface are shorter. Upon the crura cerebri and pons Varolii its characters are 
altogether changed; it here presents a dense fibrous structure, marked only by slight 
’ traces of vascularity. 
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According to Fohmann and Arnold, this membrane contains numerous lymphatic 
vessels. Its -nerves are derived from the sympathetic, and also from the third, 
sixth, seventh, eighth, and spinal accessory. They' accompany the branches of the 
arteries. 


The Brain. 

The brain ( encephalon ) is that portion of the cerebro-spinal axis that is contained 
in the cranial cavity. It is divided into four principal parts : viz., the cerebrum, 
the cerebellum, the pons Varolii, and the medulla oblongata. 

The cerebrum forms the largest portion of the encephalon, and occupies a 
considerable part of the cavity of the cranium resting in the anterior and middle 
fossce of the base of the skull, and separated posteriorly from the cerebellum by the 
tentorium cerebelli. About the middle of its under surface is a narrow constricted 
portion, part of which, the crura cerebri, is continued onwaisds into the pons Varolii 
below, and through it to the medulla oblongata and spinal cox’d; whilst another 
portion, the crura cerebelli, passes down into the cerebellum. 

The cerebellum (little brain or after brain) is situatod in the inferior occipital 
fossa*, being separated from the under surface of the posterior lobes of the cerebrum 
by the tentorium cerebelli. It is connected to the rest of the encephalon by means 
of connecting bands, called crura : of these, two ascend to the cerebrum, two descend 
to the medulla oblongata, and two blend together in front, forming the pons Varolii. 

The pons Varolii is that portion of the encephalon which rests upon the upper 
part of the basilar process and body of the sphenoid bone. It constitutes the bond 
of union of the various segments above named, receiving, above, the crura from the 
cerebrum; at the sides, the crura from the cerebellum; and below, the medulla 
oblongata. 

The medulla oblongata extends from the lower border of the pons Varolii to the 
upper part of the spinal cord. It lies beneath the cerebellum, resting on the lower 
part of the basilar groove of the occipital bone. 

Weight of the encephalon. The average weight of the brain, in the adult male, 
is 49 i oz., or a little more than 3 lb. avoirdupois’ that of the female, 44 oz.; the 
average difference between the two being from 5 to 6 oz. The prevailing weight 
of the brain, in the male, ranges between 46 oz. and 53 oz.; and, in the female, 
between 41 oz. and 47 oz. In the male, the maximum weight out of 278 cases 
was 65 oz., and the minimum weight*34 oz. The maximum weight of the adult 
female brain, out of 191 cases, was 56 oz., and the minimum weight oz. It 
appears that the weight of the brain increases Rapidly up to the seventh year, 
more slowly to between sixteen and twenty, and still more slowly to between 
thirty and forty, when it reaches its maximum. Beyond this period, as age 
advances and the mental faculties decline, the brain diminishes slowly in weight, 
about an ounce for each subsequent decennial period. These results apply alike to 
botli sexes. 

The size of the brain appears to bear a general relation to the intellectual capacity 
of the individual. Cuvier’s brain weighed rather more than 64 oz., that of the late 
Dr. Abercrombie 63 oz., and that of Dupuytren 62^ oz. On the other hand, the # 
brain of an idiot seldom weighs more than 23 oz. 

The human brain is heavier than that of all the lower animals, excepting 
the elephant and whale. The brain of the former weighs from 8 lb. to 10 lb.; 
and that of a whale, in a specimen seventy-five feet long, weighed rather more 
than 5 lb. * 


Medulla Oblongata. 

The medulla oblongata jis the upper enlarged part of the spinal cord, and ex¬ 
tends from the upper border of the atlas to the lower border of the pens ‘Varolii. It 
is directed obliquely downwards and backwards; its anterior aurftne rests bn the 
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basilar groove of the occipital borie, its posterior surface is received into the fossa 
between the hemispheres of the cerebellum, forming the floor of the fourth ventricle. 
It is pyramidal in form, its broad ex¬ 
tremity directed upwards, its lower end 263.—Medulla Oblongata and Pons Varolii. 

being narrow at its point of connection Anterior Surface, 

with the cord. It measures an inch 
and a quarter in length, three-quai'ters 
of an inch in breadth at its widest part, 
and half an inch in thickness. Its sur¬ 
face is marked, in the median line, in 
front and behind, by an anterior and 
posterior median fissure, which are con¬ 
tinuous with those of the spinal cord. 

The anterior fissure contains a fold of 
pia mater, and terminates just below 
the pons in a cul-de-sac, the foramen 
catcum. The posterior is a deep but 
narrow fissure, continued upwards along 
the floor of the fourth ventricle, where 
it is finally lost. These two fissures 
divide the medulla into two symme¬ 
trical halves, each lateral half being 
subdivided by minor grooves into four 
columns, which, from before backwards, 
are named the anterior pyramid, lateral tract and olivary body, the restiform body, 
the posterior pyramid. 

The anterior pyramids, or corpora pyramidalia, are two pyramidal bundles of 
white matter, placed one on either side of the anterior median fissure, and separated 
from the olivary body, which is external to them, by a slight depression. At the 
lower border of the pons they are somewhat constricted; they then become enlarged, 
and taper slightly as they descend, being continuous below with the anterior columns 
of the cord. On separating the pyramids below, it will be observed that their inner¬ 
most fibres form from four to five bundles on each side, which decussate with one 
another; this decussation, however, is not formed entirely of fibres from the pyra¬ 
mids, but mainly from the deep portion of the lateral columns of the cord which pass 
forwards to the surface between the diverging anterior columns. The outermost 
fibres do not decussate ; they are derived from the anterior columns of the cord, and 
are continued directly upwards through the pons Varolii. 

Lateral tract and olivary body. The lateral tract is continuous with the lateral 
column of the cord. Below, it is broad and includes that part of the medulla 
between the anterior pyramid and restiform body ; -but above, it is pushed a little 
backwards, and narrowed by the projection forwards of the olivary body. 

The olivary bodies are two prominent oval masses, situated behind the anterior 
pyramids, from which they are separated by slight grooves. They equal, in breadth, 
the anterior pyramids, are a little broadei above than below, and are about half* an 
inch in length, being separated above from the .pons Varolii by a slight depression. 
*N umerous white fibres {Jibrae arciformes) are seen winding round the lower end of 
each body, sometimes crossing their surface. 

The restiform bodies (fig. 264) are the largest columns of the medulla, and con¬ 
tinuous, below, with the posterior columns of the cord. They are two rounded, 
cord-like eminences, placed between the lateral tracts, in front*, and the posterior 
pyramids, behind; from both of which they are separated by slight grooves. As 
they amend they diverge from each other, assist in forming the lateral boundaries of 
the fourth ventricle, and then enter the corresponding hemisphere of the cerebellum, 
.forming its inferior peduncle, while other fibres are continued from the restiform 
'*h&iies into the eerebrum. 

e poeteribr pyramids (fasciculi graciles) are two*narrow white cords placed 
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one on each side of the posterior median fissure, and separated from the restiform 
bodies by a narrow groove. They consist entirely of white fibres, and are continuous 
with the posterior median columns of the spinal cord. These bodies lie, at first, in 
close contact. Opposite the apex of the fourth ventricle they form an enlargement 
{processus clavatus), and then, diverging, are lost in the corresponding restiform 
body. 'The upper part of the posterior pyramids form the lateral boundaries of the 
calamus scriptorius. 

The posterior surface, of the medulla oblongata forms part of the floor of the fourth 
ventricle. It is of a triangular form, bounded on each side by the diverging posterior 
pyramids, and is that part of the ventricle which, from Its resemblance to the point 
of a pen, is called the calamus scriptorius. The divergence of the posterior pyramids 
and restiform bodies opens to view the grey matter of the medulla, which is con¬ 
tinuous, below, with the grey commissure of the cord. In the middle line is seen a 
longitudinal furrow, continuous with the posterior median fissure of the cord, ter¬ 
minating, below,at the point of the ventricle, in a cul-de-sac, the ventricle of Arantius, 
which descends into the medulla for a slight extent. It is the remains of a 


264. —Posterior Surface of the Medulla 
Oblongata. 


265.—Transverse Section of Medulla 
Oblongata. 
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canal, which, in the foetus, extends throughout 
the entire length of the cord. 

Structure. The columns of the cord are 
directly continuous with those of the medulla 
oblongata, below; but, higher up, both the white 
and grey constituents are rearranged before they 
are continued upwards to the cerebrum and cere¬ 
bellum. 

• The anterior pyramid is composed of fibres 
derived from the anterior column of the cord 
of its own side, and from the latera? column of 
the opposite half of the cord, and is continued 
upwards into the cerebrum and cerebellum. The 
. cerebellar fibres form a superficial and deep layer, 
which pass beneath the olivary body to the restiform body, and spread out into the 
structure of the cerebellum. A deeper fasciculus encloses the olivary body, and, 
receiving fibres from it, enters the pons as the olivary fasciculus or fillet ■, but the 
chief mass of fibres from the pyramid, the cerebral fibres, enter the pons in their 
passage upwards to the cerebrum. The anterior pyramids contain no grey matter. 

The lateral tract is continuous, below, with the lateral column of the cord. Iflh 
fibres pass in three different directions. The most external join the restiform body, 
and pass to the cerebellum. The internal, more numerous, pass forwards, pushing 
aside the fibres of the anterior column, and form part of the opposite anterior pyramid. 
The middle fibres ascend, beneath the olivary body to the cerebrum, passing along the 
back of the pons, and form, together with fibres from the restiform body and posterior 
pyramids, the fasciculi teretes , in the floor of the fourth ventricle. 

Olivary body. If a transverse section is made through either olivary body, it 
will be found to consist'of a small ganglionic mass, deeply imbedded in the medulla, 
partly appearing on the surface as a smooth, olive-shaped eminatioo (fig. 265). It. 
consists, externally, of white substance'] and,, internally, of a gr^y nucleus, the corpus 
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dentatum. The grey matter is arranged in the form of a hollow capsule, open at its 
upper and inner part, and presenting a zigzag, or dentated outline. White fibres pass 
into,, or from the interior of this body, by the aperture in the upper part of the 
capsule. They join with those fibres of the anterior column which ascend on the outer 
side, and beneath the olivary body, to form the olivary fasciculus, which ascends to 
the cerebrum. 

Tho restiform body is formed chiefly of fibres from the. posterior column of the 
cord; but it receives some from the lateral column, and a fasciculus from the anterior, 
and is continued, upwards, to the cerebrum and cerebellum. On entering the pons, 
it divides into two fasciculi^ above the point of the fourth ventricle. The external 
fasciculus entex-s the cerebellum; the inner fasciculus joins the posterior pyramid, is 
continued up along the fourth ventricle, and is tx aced up to the cerebrum with the 
fasciculi teretes. 

The posterior pyramid is formed by the posterior median column of the cord; it 
joins the fasciculus teres,, and is continued with it to the cerebrum. 


266.—Tho Columns of the Medulla Oblongata, and their connection with the 
Cerebrum and Cerebellum. 



The course of the fibres of the medulla will be better understood by reference to 
the accompanying plan; copied, by permission of Mr. H. E. Clark, from Wilson’s 
‘ Anatomist’s Vade-Mecum.’ 

Septum of the medulla oblongata. Above the decussation of the anterior pyramids, 
numerous white fibres extend, from behind forwards, in the median line, forming a 
septum, which subdivides the medulla into two lateral halves. Some of these fibres 
emerge at the anterior median fissure, and form a band whieh curves round the 
lower border of the olivary body, or passes transversely across it, and round the sides 
of Hie medulla, forming the arciform fibres of Rolando. Othei'S appear in the floor 
of the fourth ventricle, issuing from the posterior median fissure, and form the white 
striaa in that situation. 

Grey matter of the medulla oblongata. The grey matter of the medulla is a con¬ 
tinuation of that contained in the interior of the spinal cord, besides a series of 
special deposits or nuclei. 

'* la the lower part of the medulla, the gfey matter is arranged as in the cord, but 
uppir part it becomes more abundant, and is disposed with less apparent 
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267.—Plan of Fibres of Medulla. 
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DIAGRAM OF THE COURSE OF THE FIBRES THROUGH THE MEDULLA TO THE BRAIN. 
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regularity, becoming blended with all the white fibres, except the anterior pyramids. 
The* part corresponding to the transverse grey commissure of the cord is exposed to 
view in the floor of the fourth ventricle, by the divergence of the restiform bodies, and 
posterior pyramids, becoming blended with the ascending fibres of the lateral column, 
and thus forming the fasciculi teretes. The lateral crescentic portions, but especially 
the posterior horns, become enlarged, blend with the fibres of the restiform bodies, 
and form the tuberculo cinereo of Rolando. 

Special deposits of grey matter are found both in the anterior and posterior parts 
of the medulla; forming, in the former situation, the corpus dentatum within the 
olivary body, and, in the latter, a series of special masses, or nuclei,- connected with 
the roots of origin of the spinal accessory, vagus, glosso-pharyngeal, and hypoglossal 
nerves. It, thus appears that the closest analogy in structure, and also probably 
in general endowments, exists between the medulla oblongata and the spinal cord. 
The larger size and peculiar form of the medulla depend on the enlargement, diver¬ 
gence, and decussation qf the various columns ; and also on the addition of special 
deposits of grey matter in the olivary bodies and other parts, evidently in adaptation 
to the more extended range of function which this part of the cerebro-spinal axis 
possesses. 


Pons Vakolii. 

The pons Varolii ( mcsocvphale ., Cliaussier) is the bond of union of the various 
segments of the encephalon, connecting the eerebrum above, the medulla oblongata 
below, and the cerebellum behind. It is situated above the medulla oblongata, below 
the crura cerebri, and between the hemispheres the cerebellum. 

Its under surface presents a broad transverse band of white fibres, which arches 
like a bridge across the upper part of the medulla, extending between the two 
hemispheres of the cerebellum. This surface projects considerably beyond the level 
of these parts, is of quadrangular form, rests upon the sphenoid and basilar groove 
of the occipital bone, and is limited before and behind by very prominent margins. 
It presents along the middle line a longitudinal groove, wider in front than behind, 
which lodges the basilar artery : numerous transverse strise are also observed on each 
side, which indicate the course of its superficial fibres. 

Its upper surface, forms part of the floor of the fourth ventricle, and at each side 
it becomes contracted into a thick rounded cord, the crus cerebelli, which enters the 
substance of the cerebellum, constituting itsemiddle peduncle. 

Structure. The pons Varolii consists of alternate layers of transverse and longi¬ 
tudinal fibres intermixed with grey matter (fig. 266). 

The transverse fibres connect together the two lateral hemispheres of the cerebel¬ 
lum, and constitute its great transverse commissure. They consist, of a superficial 
and a deep layer. The superficial layer passes uninterruptedly across the surface of 
the pons, forming a uniform layer, which consists of fibres derived from the crus cere¬ 
belli on each side, meeting in the median line. The deep hfyer of transverse fibres 
decussates with the longitudinal fibres continued up. from the medulla,'and contains 
much more grey matter between its fibres. 

The longitudinal fibres are continued Tip through the pons:—x. From the 
‘ anterior pyramid. 2. From the olivary "body. 3. From the lateral and posterior 
columns of the cord, receiving special fibres from the grey matter of the pons itself. 

x. The fibres from the anterior pyramid ascend through the pons, imbedded 
between two layers of transverse fibres, being subdivided in their course into smaller 
bundles; at the upper border of the pons they enter the crus cerebri, forming its 
fasciculated portion or crusta. 

2. Th e oUvari fc fasciculus divides in the pons into two bundles, one of which 
ascends to the corpora quadrigemina; the other is continued to the cerebrum with 
the fibres of thefiateral column. 

3. The fibres from the lateral and posterior columns of the cord,, with a bundle 
the kxlivatfy fasciculus, are intermixed with much grey matter, and appear in 
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the floor of the fourth ventricle as the fasciculi teretes : they ascend to the deep or 
cerebral part of the crus cerebri. 

Fbville believes that a few fibres from each of the longitudinal tracts of the medulla 
turn forwards, and are continuous with the transverse, fibres of the pons. 

Septum, The pons is subdivided into two lateral halves by a median septum 
which extends through its posterior half. The septum consists of antero-posterior 
and transverse fibres. The former are derived from the floor of the fourth ventricle 
and from the transverse fibres of the pons, which bend backwards before passing 
across to the opposite side. The latter are derived from the floor of the fourth 
ventricle 5 they pierce the longitudinal fibres, and are then continued across from 
one to the other side of the medulla, piercing the antero-posterior fibres. The two 
halves of the pons, in front, are connected together by transverse "commissural 
fibres. 


Cerebrum. Upper Surface. (Fig. 268.) 

The cerebrum, in man, constitutes the largest portion of the encephalon. Its 
upper surface is of an ovoidal form, broader behind than in front, convex in its 
general outline, and divided into two lateral halves or hemispheres, right and left, 
by the great longitudinal fissure, which extends throughout the entire length of 
the cerebrum in the middle line, reaching down to the base of the brain in front and 
behind, but interrupted in the middle by a broad transverse commissure of white 
matter, the corpus callosum, which connects the two hemispheres together. This 
fissure lodges the falx cerebri, an# indicates the original development of the brain 
by two lateral halves. 

. Each hemisphere presents an outer surface, which is convex, to correspond with 
the vault of the cranium ; an inner surface, flattened, and in contact with the opposite 
hemisphere (the two inner surfaces forming the sides of the longitudinal fissure); 
and an under surface or base, of more irregular form, which rests in front, on the 
anterior and middle fosste of the base of the skull, and behind upon the tentorium. 

• Convolutions. If the arachnoid is removed with the forceps, the entire surface 
of each hemisphere will be seen to present a number of convoluted eminences, 
the convolutions, separated from each other by depx*essions (sulci) of various depths. 
The outer surface of each convolution, as well as the sides and bottom of the sulci 
between them, are composed of grey matter, which is here called the cortical sub¬ 
stance. The interior of each convolution is composed of white matter; and white 
fibres also blend with the grey matter at the sides and bottom of the sulcf. By this 
arrangement the convolutions are adapted to infcrea.se the amount of grey matter 
without occupying much additional space, while they also afford a greater extent of 
surface for the termination of the white fibres in'grey matter. On closer examination, 
however, the cortical substance is found subdivided into four layers, two of which are 
composed of grey and* two of white matter. The most external is an outer white 
stratum, not equally thick over all parts of the brain, being most marked on the con¬ 
volutions in the longitudinal fissure and on the under part of the bi'ain, especially on 
the middle lobe, near the descending horn of the lateral ventricle. Beneath this is a 
thick reddish-grey lamina, and then another thin white stratum lastly, a thin stra¬ 
tum of grey matter, which lies in close contact with the white fibres of the hemi¬ 
spheres : consequently white and grey laminae alternate wfth one another in the con¬ 
volutions.* In certain convolutions, however, the cortical substance consists of no 
less than six layers, three grey and three white, an additional white stratum dividing 
the most superficial grey one into two; this is especially marked in those convolutions 
which are situated near the corpus callosum. • * , . 

There is no* accurate resemblance between the convolutions in different brains, 

* The student should bear in mind that it is extremely doubtful wheth er tfcftsa 1 swposb> 
visible to the naked eye, correspond to the layers of. which the corticaljgwsy laWtsf is said to 
be histologically composed, ana which were described in the Introduction. 
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nor sure they symmetrical on the two sides of the same brain. Occasionally the free 
borders or the sides of a deep convolution present a fissured or notched appearance. 

The sulci are generally an inch in depth ; they also vary in different brains, and 
in different parts of the sarn^ brain; they are usually deepest on the outer convex 
surface of the hemispheres; the deepest is situated on the inner surface of the hemi¬ 
sphere, on a level with the corpus callosum, and corresponds to the projection in the 
posterior horn of the lateral ventricle, the hippocampus minor. 

The number and extent of the convolutions, as well as their depth, appear to 
bear a close relation to the intellectual power of the individual, as is shown in 
their increasing complexity of arrangement as we ascend from the lowest mammalia 
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up to man. Thus they are absent in some of the lower orders of mammalia, and 
they increase in, number and extent through the higher orders. In man they present 
the most complex- arrangement. Again, in the child at birth before the intellectual 
faculties are exercised, the convolutions have a very simple arrangement, presenting 
few undulations ; and the sulci between them are less deep than in the adult. In 
old age, when the mental faculties have diminished in activity, the convolutions 
become much less pijominently marked. '■ 

... 

■'■' •Mx* - fro B P BC hnen from, which this figure was drawn, the parieto-occipital fissure has 
gi»n ■bridgej oyer, or obliterated, by one of the annectant convolutions of the occipital lobe, 
Da£.]j£i eontmuation can be traced on the.internal aspect of the hemisphere. See fig. 278, 3. 
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The convolutions on the outer convex surface of the hemisphere, the general 
direction of which is more or less oblique, are the largest and. most complicated con¬ 
volutions of the brain, frequently becoming branched liko the letter Y in their course 
upwards and backwards, towards the longitudinal fissure : these convolutions attain 
their greatest development in man, and are especially characteristic of the human 
brain. They are seldom symmetrical on the two sides. 

Each hemisphere of the brain on its external surface is divided into five lobes, the 
division being made by the main fissures and by imaginary lines drawn to connect 
them (fig. 269). 

The fissures dividing the five lobes on the external surface of the hemispheres are 
three in number, and are named : fissure of Sylvius, fissure of llolando, and parieto- 
occipital fissure. 


269.—Convolutions and Fissures of the Outer Surface of the # Cerebral Hemisphere. 



The fissure of Sylvius begins at the base of the brain at the anterior perforated 
space, and passing outwards to the external am face of the hemisphere, divides into, 
two; one branch, passing upwards towards the longitudinal fissure, may be termed 
the ascending limb; the other, the longer one, running .nearly horizontally back¬ 
wards, may be called the horizontal limb. 

The fissure of llolando is situated about the middle of the outer surface of the 
hemisphere. It commences at or near the longitudinal fissure and runs downwards 
and forwards to terminate a little above the horizontal limb of the fissure of Sylvius. 
In its course it runs parallel to and some distance behind the ascending limb of the 
Sylvian fissure. * ^. .. 


The parieto-occipital fissure is only seen to a slight extent on the outer sqrfhce<ofi 
Ihq hemisphere, and is not so distinctly. marked as the others. . r.' 
outer surface of the hemisphere is. sometimes called. the externaZ:.|paimto-'{>^J|:utsl, 
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fissure, to distinguish it from the continuation of the sulcus on the internal surface 
of the hemisphere, which would then be termed the internal parieto-occipital fissure. 
It commences about midway between the posterior extremity of the brain and the 
fissure of Rolando, and runs downwards and forwards for a variable distance, 
becoming indistinct below. 

These three fissures divide the external surface of the hemisphere into five lobes : 
the frontal, the parietal, the occipital, the temporo-sphenoidal, and the central or 
island of Reil. 

The frontal lobe is that portion of the brain which is situated in front of the 
fissure of Rolando and above the horizontal limb of the fissure of Sylvius. Its 
under surface rests on the orbital plato of the frontal bone, and is termed the 
orbital lobe. 

270.—Convolutions and Fissures of the Under Surface of the Anterior Lobe. 



The ascending limb of the fissure of Sylvius, called also the precentral fissure, 
. runs upwards through this lobe, dividing off a convolution, which lies between it 
and the fissure of Rolando, and which is called the ascending frontal convolution. 
The remainder of the lobe on the outer surface, namely, that part in front of the 
ascending limb of the fissure of Sylvius, is divided into three principal convolutions 
by two transverse sulci, named respectively the superior, middle., and inferior frontal 
convolutions. 

The under surface of the frontal lobe, which rests on the orbital plate of the 
frontal bone, is nanfied the orbital lobe (fig. 270). *It presents a well-marked groove 
or sulcus for the olfactory nerve. The convolution internal to this sulcus forms part 
.pf the marginal gyrus, hereafter to be described.... External to the sulcus this surface 
of the frontal lobe is divided into three convolutions, which are named from their 
positions, the internal, external, and posterior orbital convolutions. 
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The parietal lobe is bounded in front by the fissure of Rolando, behind by the 
parieto-oeeipital fissure, and below by the horizontal limb of the fissure of Sylvius, 
which separates it from the temporo-sphenoidal lobe. It presents four well-marked 
convolutions, more or less separated from each other by secondary fissures. Of 
these fissures, one, the intra-parietal, commences at the horizontal limb of the fissure 
of Sylvius, and runs upwards, parallel to and behind the fissure of Rolando, sepa¬ 
rating a convolution, the ascending parietal, which thus lies between the fissure of 
Rolando and the intra-parietal fissure, and is parallel with the ascending frontal 
convolution. The intra-parietal fissure then turns backwards and joins the parieto¬ 
occipital fissure ; it runs parallel with the great longitudinal fissure, and separates 
a convolution, the superior parietal (postero-parietal lobule), which lies along the 
miirgin of the longitudinal fissure, and is continuous in front with the ascending 
parietal convolution, and behind is limited by the parieto-oeeipital fissure. The 
remaining part of the parietal lobe, namely, that part between the intra-parietal fis¬ 
sure above and in front, and the horizontal fissure of Sylvius below, is divided into 
two convolutions by a short vertical fissure ascending from the fissure of Sylvius : 
the anterior of these is the snpra-marginal convolution, and the posterior the angular 
convolution ; this latter convolution is joined with the temporo-sphenoidal and occi¬ 
pital lobes by small connecting convolutions. 

The occipital lobe is situated at the posterior extremity of the brain, and is 
separated above from the parietal lobe by the parieto-oeeipital fissure; below and 
in front it is united with the temporo-sphenoidal and parietal lobes by small con¬ 
necting convolutions. It is imperfectly divided, by two small transverse fissures, 
into three convolutions, named respectively the first, second, and third occipital con¬ 
volutions. 

The temporo-sphenoidal lobe is that portion of the hemisphere which is lodged in 
the middle fossa of the base of the skull. In front and above it is limited by the 
fissure of Sylvius; behind it is connected with the parietal and occipital lobes. It 
is divided into three convolutions by two transverse fissures; of these, the upper 
one runs parallel to the horizontal limb of the fissure of Sylvius, and is hence named 
the parallA fissure. The three convolutions formed by these two fissures are named 
respectively the first, second, and third temporo-sphenoidal convolutions in their 
numerical order from above downwards. 

The central lobe, or island of Reil, is situated in the fissure of Sylvius at the hase 
of the brain : being connected in front with the posterior extremity of the orbital 
lobe, and separated externally by a deep sulcus from the inferior frontal convolution, 
and from the lower ends of the ascending frontal and parietal convolutions. It is a 
triangular-slmped prominent cluster of about six convolutions, the gyrx operti, so 
criled from being covered in by the sides of the fissure. By the removal of these 
convolutions tlio extra-ventricular pai-t of the corpus striatum would be reached. 

On the inner or median surface of the hemispheres the arrangement of the con¬ 
volutions is less complex ; they are generally well-defined, and some of them being of 
great length, there is not the same subdivision into smaller lobes, as on the ex¬ 
ternal surface (tig. 271). The fissures < 5 n the internal surface are five in number, 
and are named the calloso-marginal, tlio parieto-occipital, the calcarine, the colla¬ 
teral, and the dentate. m 

The calloso-marginal fissure is seen in front, commencing below the anterior 
extremity of the corpus callosum ; it, at first, runs forward and upwards parallel 
with the rostrum of the corpus callosum, and winding round the genu of that body 
it continues from before backwards, between the upper margin of the hemisphere 
and the corpus callosum to about midway between the anterior and posterior 
extremities of the brain, where it turns upwards to reach the upper margin of the 
inner surface of the hemisphere and joins the superior extremity of the fissure of 
Rolando, or terminates in its immediate vicinity. It separates the marginal convo¬ 
lution from the gyrus fornicatus. 

The parieto-oeeipital fissure (internal parieto-oeeipital) is the continuation of the 
fissure of the same name seen on the outer surface of the hemisphere. It extends 
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in a curved direction down wards and. forwards to join the calcarine fissure. It 
separates the quadrate from the euneate lobe. 

The calcarine fissure commences, usually by two branches, at the back of the 
hemisphere, and runs nearly horizontally forwards, is joined by the parieto-occipital 
fissure, and continues as far as the posterior inferior extremity of the gyrus fomi- 
eatus. It separates the euneate lobe from the uncinate gyrus. 

The collateral fissure is situated below the preceding, being separated from it by 
the uncinate gyrus. It runs forwards, from the posterior extremity of the brain 
nearly as far as the commencement of the fissure of Sylvius. It lies bolow the 
posterior and middle horn of the lateral ventricle, and causes the prominenco known 
as the eminentia collaterals. 

The dentate fissure commences immediately below the posterior extremity of 
the corpus callosum, and runs forward to terminate at the recurved part of the 


271.—-Convolutions and Fissures of tjie Inner Surface of the Cerebral Hemisphere. 



uncinate gyrus. It corresponds with the prominence of the hippd campus major in 
the descending horn of the lateral ventricle. 

The lobes or convolutions seen on tho internal surface of the hemisphere are six 
in number, and are named : gyrus fornicatus, marginal, quadrate, euneate, uncinate, 
and temporo- 8 jthenoid(d. 

The gyrus fornicatus, or convolution of the corpus callosum, is a well-marked 
lobe which begins just in front of the anterior perforated space at tho baso of the 
brain, it ascends in front of the genu of the corpus callosum and runs backwards 
along the upper surface of this body to its posterior extremity, where it joins the 
uncinate convolution. It is bounded abovo by the calloso-marginal fissure, which 
separates it from the marginal convolution. 

The marginal am,volution is situated above the preceding, and has received its 
name from its position along the edge of the longitudinal fissure. It commences in 
front at the anterior perforated space, runs along the margin of the longitudinal 
fissure on the under surface of the orbital lobe, Iteirig Ixmnded externally by the 
sulcus for the olfactory nerve : it then turns upwards to the upper surface of the 
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hemisphere, and runs backwards, forming the marginal convolution on the inner 
surface to the point where the calloso-marginal fissure turns upwards to reach the 
superior border of the hemisphere. 

The quadrate lobe is the marginal convolution of the longitudinal fissure behind 
the calloso-marginal sulcus, lying between this fissure in front and the parieto¬ 
occipital behind. It joins below the gyrus fornicatus. 

The cimeale,. lobe is triangular in shape, being situated l>etwecn the parieto¬ 
occipital and calcarine fissures, which, as above mentioned, moot behind the posterior 
extremity of the gyrus fornicatus. 

The uncinate, gyrus extends from the posterior extremity of the hemisphere to 
the fissure of Sylvius, being bounded above by the calcarine and dentate, fissures, and 
separated below from the tomporo-sphenoidal lobe by the collateral fissure. From 
the anterior extremity a narrow portion is recurved or bent backwards in the form 
of a hook, which is sometimes called the crochet. 

r Pho temporo-sphenoidal lobe. Below the uncinate gysus, and separated from it 
by the collateral fissure, is the temporo-sphenoidal convolution already described on 
the external aspect of the hemisphere. It turns round the 1 lower margin of the 
brain, and appeal s on the inner surface. 

Besides the great primary convolutions above named and deserilied, and which 
can bo recognised in almost any well-developed brain, there are a great number 
of secondary convolutions which pass from one to another of the primary, and 
often render the arrangement of the latter somewhat, obscure; of these', the cou- 
nections of the occipital lobe, above mentioned, and which are named anuec/aul 
convolutions, may bo taken ;is examples. 


Cerebrum. Under Surface or Base. (Fig. 272.) 

The under surfa.ee of each hemisphere presents a subdivision', as already men¬ 
tioned, into three lobes, named, from their position, anterior, middle, and posterior. 

The cmlerior or frontal lobe, of a triangular form, with its ajvex backwards, is 
somewhat concave, and rests upon tho convex surface of the roof of the orbit, being 
separated from the middle lobe by the fissure of 8yIvins. The middle lobe , which is 
more prominent, is received into the middle fossa of the base of the skull, and com¬ 
prises the parietal and temporo-sphenoidal lobes. The posterior or occipital lobe rests 
upon the tentorium, its extent forwards being limited by the anterior margin of the 
cerebellum. 

The various objects exposed to view on the under surface of the cerebrum, in 
and near the middle line, are here arranged in thfe order in which they are met with 
from before backwards. 


Longitudinal fissure. ' 

Corpus callosum and its peduncles. 
Lamina cinerea. 

Olfactory nerve. 

Fissure of Sylvius. 

Anterior perforated space. 

Optic commissure. 


Tuber cinereum. 
Infundibulum. 

Pituitary body. 

Corpora albieant ia. 
Posterior perforated space. 
Crura cerebri. 


The longitudinal fissure partially separates the two hemispheres from one 
another: it divides the two anterior lobes in front; and on raising the cerebellum 
and pons, it will be seen completely separating tbe two posterior lobes, the inter¬ 
mediate portion of the fissure being filled up by tho great transverse band of white 
matter, the corpus callosum. Of these two portions of the longitudinal fissure, that 
which separates the posterior lobes is the longer. In the fissure between the two 
anterior lobes the anterior cerebral arteries may bo seen ascending on the corpus 
callosum; and at the back part of this portion of the fissure, the anterior curved 
portion of the corpus callosum descends to the base of the brain. • ■ 
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The corpus callosum terminates at the base of the twain by a concave margin, 
which is connected with the tuber cinereum through the intervention of a thin layer 
of grey substance, the lamina cinerea. This may lie exposed by gently raising and 
drawing back the optic commissure. A Igoad white band may be observed on each 
side, passing from the under surface of the corpus callosum backwards and outwards, 
to the commencement of the fissure of Sylvius; these bands are called the peduncles 
of the corpus callosum. Laterally, tho corpus callosum extends into the anterior 
lobe. 

The lamina cinerea is a thin layer of grey substance, extending backwards above 
the optic commissure from the termination of the corpus callosum to the tuber 
cinereum; it is continuous on either side with the grey matter of the anterior 

272.—Base of the Braiu. 



perforated space, and forms the anterior part of the inferior boundary of the third 
ventricle. It connects the t/enu, or reflected portion, of the corpus callosum with 
the optic commissure, and is on this account described by Sappey as the grey root of 
the optic nerves. 

3 Tlie olfactory nerve, with its bulb, is seen on either side of the longitudinal 
fissure, upon the under surface of each anterior lobe. 

The fissure of Sylvius separates the anterior and middle lobes, and lodges the 
middle cerebral artery. At its commencement is seen a point of medullary sub- 
V$auce, corresponding to a subjacent band of white fibres, connecting the frontal 
' axmI temporo-sphenoidal lobes, and called the fasciculus unciformis ; on following 1 
fissure outwards, it divides into two branches, which enclose the triangular- 
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shaped prominent cluster of isolated convolutions calk'd the island of Re.il (yyri 
operti). 

The anterior perforated space. {substantia perforata) is situated at the - inner side 
of the fissure of Sylvius. It is of a triangular shape, bounded in front by the eon- 
volutions of the anterior lobe and the roots of the olfactory nerve; behind, by the 
optic tract; externally, by the middle lobe and commencement of the fissure of 
Sylvius; internally, it is continuous with the lamina cincrea, and crossed by the 
peduncle of the corpus callosum. It is of a greyish colour, and corresponds to the 
under surface of the corpus striatum, a large mass of grey matter, situated in the 
interior of the brain; it has received its name from being perforated by numerous 
minute apertures for the transmission of small straight vessels into the substance of 
the corpus striatum. 

The optic commissure is situated in the middle line, immediately behind the 
lamina, einerea. It is the point of junction between the two oj>tic nerves. 

Immediately behind the diverging optic tracts, and between them and the pedun¬ 
cles of the cerebrum ( crura cerebri) is a lozenge-shaped interval, the interpeduncular 
space, in which are found the following parts, arranged in the following order from 
before backwards : the tuber cinereum, infundibulum, pituitary body, corpora ulbi- 
eantia, and the posterior perforated space. 

The tuber cinereum is an eminence of grey matter, situated between the optic 
tracts and the corpora albicantia ; it is connected with the surrounding parts of the 
cerebrum, forms part of the floor of the third ventricle, and is continuous with the 
grey substance in that cavity. From the middle of its under surface a conical 
tubular process of grey matter, about two lines in lengi h, is continued downwards 
and forwards to be attached to the. posterior lobe of the pituitary body; this is 
the infundibulum. Its canal, which is funnel-shaped, communicates with the third 
ventricle. 

The pituitary body ('hypophysis cerebri) is a small reddish-grey vascular mass, 
weighing from five to ten grains, and of an oval form, situated in the sella Turcica, 
in connection with which it is retained by tin; dura, mator forming the inner wall of 
the cavernous sinus. It is very vascular, and consists of two lobes, separated from 
one another by a fibrous lamina. Of these, the anterior is the larger, of an oblong 
form, and somewhat concave behind, where it receives the posterior lobe, which is 
round. The anterior lobe consists externally of a, firm yellowish-grey substance, and 
internally of a soft pulpy substance of a yellowish-white colour. The posterior lobe 
is darker than the anterior. In the«foetus it is larger proportionally than in tho 
adult, and contains a cavity which communicates through the infundibulum with 
the third ventricle. In the adult it is firmer and more solid, and seldohi contains 
any cavity. Its structure, especially the anterior *lobe, is similar to that of the duct¬ 
less glands. It consists externally of a membranous capsule, enclosing a sponge-like 
tissue, made up of a collection,of minute oblong or spherical spaces or alveoli. , These 
alveoli are formed by slender processes prolonged into tho interior of the organ from 
the external capsule, which branch and communicate with each other. 

The alveoli contain nucleated cells of variable size, arranged as a lining of one 
or more rows, anti often having in their centre a cavity filled with semifluid granular 
contents. 

The corpora albicantia, or mammillaria, are two small round white masses, cacti 
about the sire of a pea, placed side by side immediately behind the tuber cinereum. 
They are formed by the anterior crura of the fornix, hence called the bulbs of tlte 
fornix, which, after descending to the, base of the brain, are folded upon themselves, 
liefore passing upwards to the thalami optici. They are composed externally of 
white substance, and internally of grey matter; the grey matter of the two being 
connected by a transverse commissure of the same material, ^.t an early period of 
foetal life they are blended together into one lai-ge mass, but become separated about 
the seventh month. . 

The posterior perforated space (pons Tevrini) corresponds to a whitish-gi^y sub¬ 
stance, placed between the corpora albicantia in front, the pong Varolii behind, and 
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the crura cerebri on either side. It forms the back part of the floor of the third 
ventVicle, and is perforated by numerous small orifices for the passage of blood-vessels 
to the optic thalami. * 

.The crura cerebri (peduncles of the cerebrum) are two thick cylindrical bundles 
of white matter, which emerge from the anterior border of the pons, and diverge as 
they pass forwards and outwards to enter the under part of either hemisphere. 
Each crus is about three-quarters of an inch in length, and somewhat broader in 
front than behind. They are marked upon their surface with longitudinal striae, 
and each is crossed, just before entering the hemisphere, by a flattened white band, 
the optic tract, which is adherent by its upper border to the peduncle. In the 
interior of the crura is contained a mass of dark grey matter, called locus niger. 
The third nerve may be seen emerging from the inner side of either crus, and the 
fourth nerve winding round its outer side from above. 

Each crus consists of a superficial and deep layer of longitudinal white fibres, 
continued upwards from the pons : these layers are separated from each other by the 
locus niger. 

The superficial longitudinal fibres are continued upwards, from the anterior 
pyramids to the cerebrum. They consist of coarse fasciculi, which form the free 
part of the crus, and have received the name of the fasciculated portion or crusla of 
the peduncle (fig. 267). 

'fhe deep longitudinal fibres are continued upwards, in two layers, one from the 
lateral and posterior columns of the medulla and from the olivary fasciculus, these 
fibres consisting of some derived from the same, and others from the opposite lateral 
tract of the medulla. More deeply, are finer fibres, mixed with grey matter, derived 
from the cerebellum, blended with the former. The cerebral surface of the crus 
cerebri is formed of these fibres, and is named the tegmentum. 

The locus niger is a mass of grey matter, situated t>etween the superficial and deep 
layers of fibres above described. It, is placed nearer the inner than the outer side of 
the crus. 

The posterior lobes of the cerebrum are concealed from view by the upper 
surface of the cerebellum, and pons Varolii. When these parts are removed, the 
two hemispheres are seen to be separated by the great longitudinal fissure, this 
fissure being interrupted by the posterior rounded border of the corpus callosum. 

General Arrangement of the Parts ooMrcfeiNo the Cerebrum. 

r 

As thejaeduneles of the cerebrum enter the hemispheres, they diverge from one 
another, so as to leave an interyal between them, the vnterjieduncular space. As 
they ascend, the component fibr es of each pass through two large masses of grey 
matter, the ganglia of the brain, called the thalamus opticus and corpus striatum, 
which'project as rounded eminences from the upper send inner side of each peditnele. 
The hemispheres are connected together, above these masses, by the great transverse 
commissure, the corpus callosum, and the interval left between its under surface, 
the upper surface of the ganglia, arrd the parts closing the interpeduncular space, 
forms the general ventricular cavity. The upper part of this cavity is subdivided 
juto two by a vertical septum, the septum lucidum ; and thus the two lateral ven¬ 
tricles are formed. The lower part of the cavity forms the third ventricle, which 
communicates with the lateral ventricles above, and with the fourth ventricle behind. 
The fifth ventricle is the interval left between the two layers composing the septum 
lucidum. 

* 

Interior op the Cerebrum. 

» 

If the upper part of either hemisphere is removed with a scalpel, about half an 
inch above the level of the corpus callosum, its internal white matter will be ex- 
*v posed. It is an oyal-shaped centre, of white substance, surrounded on all sides by 
: * narrow convoluted margin of grey matter which presents an equal thickness in 
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nearly every part. This white cent ral m ass has been called the centrum ovale minus. 
Its surface is studded wxtlTnuraerous minute red dots ( jmncta vasculosa), produced 
by the escape of blood from divided blood-vessels. In inflammation or great conges¬ 
tion of the brain, these are very numerous, and of a dark colour. If the remaining 
portion of one hemisphere is slightly separated from the other, a broad band of white 
substance will be observed connecting them, at the bottom of the longitudinal fis¬ 
sure ; this is the corpus callosum. The margins of the hemispheres, which overlap 
this portion of the brain, are called the labia cerebri. Each labium is part of the con¬ 
volution of the corpus callosum {gyrus fornicatm) already described; and the space 
l»etween it and the uppor surface of the corpus callosum has been termed the ventricle 
of the corpus callosum (fig. 275, 2). 

The hemispheres should now be sliced off, to a level with the cox-pus callosum, 
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when the white substance of that structure will be seen connecting the two hemi¬ 
spheres. The lax-ge expanse of medullary matter now exposed, surrounded by the 
convoluted margin of grey substance, is nailed the centrum ovale majris of Vieussens. 

The corpus callosum is a thick stratum of transverse fibres, exposed at the bottom 
of the longitudinal fissure. It connects the two hemisphei-es of the brain, forming 
their great transverse commissure ; and forms the roof of a space in the interior of 
each hemisphere, the lateral ventricle. It is aboxit four inches in length, extending 
to within an inch and a half of the anterior, and to within twp inches and a half of 
the posterior, part of the brain. It is somewhat broader behind than in front, and 
is thicker at either end than in its central part, being thickest behind. It presents 
a somewhat arched form (fig. 278, 5), from before backwai'ds, terminating anteriorly 
in a rounded border, which curves downwards and backwards, between the anterior 
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lobes to the base of the brain. In its course, it forms a distinct bend, named the 

t 

genu, and is then continued downwards and backwards to the base of the brain, where 
| it is connected, through the lamina cinema, with the tuber cinereum. The reflected 
portion of the corpus callosum is called the beak or rostrum, it becomes gradually 
narrower as it descends, and is attached by its lateral margins to the frontal lobes. 
At its termination the corpus callosum gives off two bundles of white substance, 
which, diverging from one another, pass backwards, across the anterior perforated 
space, to the entrance of the fissure of Sylvius. They are called the peduncles of 
the corpus callosum. Posteriorly, the corpus callosum forms a thick rounded ftjlfl, 
called the splenium or pad, which is free for 'a little distance, as it curves forwards, 
and is then continuous with the fornix. On its upper surface, its fibrous structure 
is very apparent to the naked eye, being collected into coarse transverse bundles. 
Along the middle line is a linear depression, the raphe, bounded laterally by two or 
more slightly elevated longitudinal bands, called the stria: Jmujitudinales or nerves of 
Land si ; and, still more pxternally, other longitudinal stria) are seen, beneath the 
convolutions which rest on the corpus callosum. These are tho strive long itudinales 
luterales. The under surface of the corpus callosum is continuous behind with the* 
fornix, being separated from it in front by the septum lucidum, which forms a 
vertical partition between the two ventricles. On either side, the fibres of the 
corpus callosum penetrate into the substance of the hemispheres and connect together 
the anterior, middle, and part of thq posterior lobes. It is the large number of fibres 
derived from the anterior and posterior lobes which explains the great thickness of 
the two extremities of this commissure. 

Au incisiou should now lie made through the Corpus callosum, on either side of the raphe, 
when two large irregular-shaped cavities will he exposed, which extend through a great*part 
of the length of eacli hemisphere. These are the lateral ventricles. 

The lateral v entric les are serous cavities, formed by the upper part of the general 
ventricular space m the interior of the brain. They are lined by a thin diaphanous 
lining membrane, covered by nucleated epithelium (the ependyma), with cilia 
scattered here and there in patches. It is moistened by a serous fluid, which is some¬ 
times, even in health, secreted in considerable quantity. These cavities are two in 
number, one in each hemisphere, and they are separated from each other by a vertical 
septum, the septum lucidum. 

Each Lateral ventricle consists of a central cavity* or body, and three smaller 
cavities or cornua, which extend from it in different directions. The anterior cornu 
curves forwards and outwards into the substance of the anterior lobe. The posterior 
cornu, callefl the digital cavity, curves backwards inf o the posterior lobe. The middle 
cornu descends into the middle lobe. 

The central cavity, or body of the lateral ventricle, is triangular in form. Tt 
is bounded, above, by the under surface of the corpus callosum, which forms the 
roof of the cavity. Internally, is a vertical partition, the septum lucidum, which 
separates it from the opposite ventricle, and connects the under surface of the 
corpus callosum with the fornix. Its floor is fo rmed by the following parts enumer¬ 
ated in their order of position, from before TiacHcwards : the corjms^striatum, tyenia 
semicircular is, optic thalamus, choroid, plexus, corpus fimbriaturn, mA. fornix. 

Tho anterior cornu is triangular in form, passing outwards into the anterior lobe, 
and curving round the. anterior extremity of the corpus striatuiq. It is bounded, 
above and in front, by the corpus callosum ; behind, by the corpus striatum. 

^he posterior cornu, or digital cavity, curves backwards into the substance of the 
posterior lobe* its direction being l&ckwards and outwards, and then inwards. On 
its floor is seen a longitudinal eminence, which is produced by the extension inwards 
of the calcarine sulcus; this is called the hip pocampus mino r. Between the middle 
and posterior horns a smooth eminence is observed, which varies considerably in size 

striped appearance which 
its section presents, in consequence of diverging white fibres being mixed with the 


in different subjects. It is called the eminentia co Uateralis . 
■ 1 The corpus: striatum has received its nameTrom^the 
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grey matter which forms the greater part of its substance. The intraventricular 
portion (nucleus caudntus) is a large pear-shaped mass, of a grey colour externally; its 
broad extremity is directed forwards, into the fore part of the body, and anterior 
cornu of the lateral ventricle : its narrow end is directed outwards and backwards, 
being separated from its fellow by the optic thalami : it is covered by the serous 
lining of the cavity, and crossed by some veins of considerable size. The extra- 
ventricular portion ( nucleus lenticularis) is imbedded in tho white substance of the 
hemisphere. 

The tmnia semicircula/ris is a narrow, whitish, semi-transparent, band of medullary 
substance, situated in the depression between the corpus striatum and thalamus 
opticus. Anteriorly, it descends in connection with the anterior pillar of the fornix; 

274. —The Lateral Ventricles of tho Brain. 


behind, it is continued into the descending horn of the ventricle, where it becomes 
lost. Its surface, especially at its fore part, is transparent, and dense in structure, 
and this was called by Tarinus the horny band. It consists of longitudinal white 
fibres, the deepest of which run between the corpus striatum and optic thalamus^ 
Beneath it is a large vein (vena corporis striati), which receives numerous small 
veins froBpi the surface of the corpus" striatum ancT optic thalamus, and joins the venae 
Galeni. 

The bhoroid plexus is a highly vascular, fringe-like membrane, occupying the 
margin of the fold of pia mater (velum interpositum), in the interior of the brain. 
It. extends, in a curved direction, across the floor of the lateral ventricle. In front, 
where it is small and tapering, it communicates with the choroid plexus of the 
opposite side, through a large oval aperture, the foramen of Monro . Posteriorly, it 
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descends into the middle horn of the lateral ventricle, where it joins with the pia mater 
through the transverse fissure. In structure, it consists of minute and highly vascu¬ 
lar villous processes, composed of large round corpuscles, containing, besides a central 
nucleus, several yellowish granules and fat molecules, and covered by a single layer of 
flattened epithelium. The arteries of the choroid plexus enter the ventricle at the 
descending cornu, and, after ramifying through its substance, send branches into 
the substance of the brain. The veins of the choroid plexus terminate in the venae 
Claleni. 

The corpus Jimbriatum (tamia hippocampi) is a narrow, white, tape-like band, 
situated immediately behind the choroid plexus. It is the lateral edge of the posterior 
pillar of the fornix, and is attached along the inner border of the hippocampus major 


275.—Transverse vertical section of the Brain, through the fore part of the Foramen 
Magnum, looked at from the front. After Ilirschfeld and LeveilE. 



1. Corpus callosum in relation with the falx 11 nil the 

cerebral hemispheres. 

2. Ventricle of the corpus callosum. 

3. Lateral Ventricles. 

4. Cornu Amnionis, white externally uiul grey internally. 

5. Cerebellum, separated from the cerebrum by tbe 

tentorium. 

6. Section through the corpora qmulrigemina, aqueduct 

of Sylvius, and pons Varoiii. 

7. Medulla oblongata with the vertebral arteries and the 


anterior spinal branch in relation with it. 

8. Auditory nerve, passing into the meatus auditorium 
interims. * 

it. rnouniogastrio nerve passing through the posterior 
Isieeratcd foramen.. 

10. Ninth nerve, imssing through the anterior condylqid 
foramen. 

11, 12. Grey and white sulistaucG of the convolutions. 
The fibres of the corpus callosum are shown radiating 
through the white to the grey substance. 


as it descends into the middle horn of the lateral ventricle. It may be traced as far 
as the pes hippocampi. * 

The optic thalamus and fornix will he described when more completely exposed, 
in a later stage of tho dissection of the brain. 


The middle cornu should now be exposed, throughout its entire extent, by introducing 
the little linger gently ipto it, and cutting outwards along the linger through the substance of 
tho hemisphere, which should be removed, to an extent sufficient to expose the entire cavity. 


The middle , or descendiwj cornu, the largest of the three, traverses the middle 
Iflfce of the brain, forming in its course a remarkable curve round the back of the 
thalamus. It passes, at first, backwards, outwards, and downwards, and then 
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curves round the crus cerebri, forwards and inwards, nearly to the point of the 
middle lobe, close to the fissure of Sylvius. Its upper boundary is formed by the 
medullary substance of the middle lobe, and the under surface of the optic thalamus 
Its lower boundary, or floor, presents for examination the following parts : the hippo 
campus major, pes hippocampi, pes accessorius, corpus fimbriatum, choroid plexus 
fascia dentata, transverse fissure. 

The hippocampus major, or cornu Ammonia (fig. 276), so called from its resem¬ 
blance to a ram’s horn, is a white eminence, of a curved elongate form, extending 
throughout the entire length of the floor of the middle horn of the lateral ventricle. 
At its lower extremity it becomes enlarged, and presents a number of rounded eleva¬ 
tions with intervening depressions, which, from presenting some resemblance to the 
paw of an animal, is called the pes hippocampi. If a transverse section is made 
through the hippocampus major (figTlT73T'47rn ; will be seen that this eminence is 
produced by the extension inwards of the dentate sulcus on the exterior of the 
brain. This sulcus is filled with grey substance, which projects along the free 
margin of the hippocampus major, forming a notched ridge, th e fascjsijlentata. The 
hippocampus is covered on its ventricular surface by a thin lamina of grey matter, 
which is continuous with the corpus fimbriatum of the fornix. 

'Hie pes accessorius, or emimntia collaterals, hiis already been mentioned, as a 
white eminence, varying in size, placed between the hippocampus major and hippo¬ 
campus minor, at the junction of the posterior with the descending cornu. It is 
formed by the protrusi(m inwards of the collateral fissure. 

The corpus fimbriatum is the thin lateral margin of the posterior pillar of the 
fornix, prolonged, as already mentioned, from the central cavity of the lateral ven¬ 
tricle. 

Fascia, dentata. Chi separating the inner border of the corpus fimbriatum from 
the choroid plexus, and raising tlie edgo of the former, a serrated band of grey sub¬ 
stance, the edge of the grey substance of the dentate convolution, will be seen beneath 
it: this is ike fascia dentata. Correctly speaking, it is placed external to the cavity 
of the descending cornu. 

The transverse fissure is seen on separating the corpus fimbriatum from the optic 
thalamus. It is situated beneath the fornix, extending from the middle line behind, 
downwards on either side, to the end of the descending cornu. It is of a liorse-shoe 
shape. Its horizontal portion is bounded above by tlie splenium, or rounded poste¬ 
rior extremity of the corpus callosum, and below, by the corpora ijuadiigemina. Its 
lateral portions curve downwards and forwards, and are bounded below and in front 
by the crura cerebri and optic thalami ; above and behind by the hippocampus major 
and the corpus fimbriatum of the fornix. Through this fissure the pia mater passes 
from the exterior of the brain into the ventricles, to form the choroid plexuses. 
Where the pia mater projects into the lateral ventricle, beneath the edge of the 
fornix, it is connected with thg lining membrane of these cavities so as to exclude all 
communication with the exterior of the brain. 

The septum, lucidum, (fig. 278,6) forms the internal boundary of tlie lateral ventricle. 
It is a thin, semi-transparent septum, attached, above, to the under surface of the 
corpus callosum ; below, to the anterior part of the fornix ; and, in front of this, to 
the prolonged portion of the corpus callosum. It is triangular in form, broad ijj 
front, and narrow behind, its surfaces looking towards the cavities of the ventricles. 
The septum consists of two laminae, separated by a narrow interval, the fifth ven¬ 
tricle. 

Fifth Ventricle. Each lamina of the septum lucidum consists of an internal layer 
of white substance, covered by the lining membrane of the fifth ventricle : and an 
outer layer of grey matter, covered by the lining membrane of the lateral ventricle. 
The cavity of the fifth ventricle is lined by a serous membrane, povered with epithe¬ 
lium, and contains fluid. In the foetus, and in some animals, this space communi¬ 
cates, below, with the third ventricle; but in the adult, it forms a separate cavity, 
in cases of serous effusion into the ventricles, the septum is often found softened and 
partially broken down. 
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The fiftli ventricle may be exposed by cutting through the septum, and attached portion 
of the corpus callosum, with scissors; after examining which, the corpus callosum should 
be cut across, towards its anterior part, aud the two portions carefully dissected, the one 
forwards, the other backwards, when the fornix will bo exposed. 

The fornix (figs. 274, 276, 278) is a longitudinal lamella of white fibrous matter, 
situated beneath the corpus callosum, with which it is continuous behind, but separated 
from it in front by the septum lucidum. It may be described as consisting of two 
symmetrical halves, one for either hemisphere. These two portions are joined 
together in the middle line, where they form the body, but are separated from one 
another in front and behind ; forming the anterior and posterior crura. 

The body of the fornix is triangular ; narrow in front, broad behind. Its upper 

276.—The Fornix, Velum Interposition, and Middle or Descending Cornu of 

the Lateral Ventricle. 



yurfaee is connected, in the median line, to the septum lucidum in front, and the cor 
pus callosum behind. Its under surface rests upon the velum interpositum, which 
separates it from the third ventricle, and the inner portion of the optic thalami. Its 
lateral edges form, on each side, part of the floor of the lateral ventricles, and are in 
contact with the choroid plexuses. 

The anterior crura arch downwards towards the base of the brain, separated from 
each other by a narrow interval. They are composed of white fibres, which descend 
through a quantity ef grey matter in the lateral walls of the third ventricle, and are 
placed immediately behind the anterior commissure. At the base of the brain, the 
white fibres of each' crus form a sudden curve upon themselves, spread out and form 
.the outer part of the corresponding corpus albicans, from which point they may be 
■teheed Upwards into the substance of the corresponding optic thalamus (fig. 278). 
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The anterior crura of the fornix are connected in their course with the optic com¬ 
missure, the white fibres covering the optic thalamus, the peduncle of the pineal 
gland, and the superficial fibres of the tsenia somieircularis. 

The posterior crura, at their commencement, are intimately connected by their 
upper surfaces with the corpus callosum; diverging from one another, they pass 
downwards into the descending horn of the lateral ventricle, being continuous with 
the concave border of the hippocampus major. The lateral thin edges of the posterior 
crura have received the name of corpus fimbria,turn, already described. On the under 
surface of the fornix, towards its posterior part, between the diverging posterior 
crura, may be seen some transverse linos, and others, longitudinal or oblique. This 
appearance has been termed the lyra, from the fancied resemblance it bears to the 
strings of a harp. 

277.—Tlie Third and Fourth Ventricles. 



Between the anterior pillars of the fornix and the anterior extremities of the 
optic tbalami, an oval aperture is seen on each side, tihs foramen of Monro (fig. 27 f). 
The two openings descend towards the middle line, and, joining together, lead into 
the upper part of the third ventricle. These openings cohmmnicate with the lateral 
ventricles on each side, and below with the third ventricle. 

Divide the fornix across anteriorly, and reflect the two portions, the one forwards, the 
Other backwards, when the velum interposition will he exposed. 

The velum interpositum (fig. 276) is a vascular membrane, Reflected from the pia 
mater into the interior of the brain through the transverse fissure, passing beneath 
the posterior rounded border of the corpus callosum and fornix, and above' the * 
corpora quadrigemina, pineal gland, and optic thalami. It is of a triangularform, 
and separates the under surface of the body of the fornix from the cavity of the 
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third ventricle. Its posterior border forms an almost complete investment for the 
pineal gland. Its anterior extremity, or apex, is bifid; each bifurcation being con¬ 
tinued into the corresponding lateral ventricle, through the foramen of Monro, 
forming the anterior extremity of the choroid plexus. On its under surface are two 
vascular fringes, which diverge from each other behind, and project into the cavity 
of the third ventricle. These are the choroid plexuses of the third ventricle. To 
its lateral margins are connected tho choroid plexuses of the lateral ventricles. 
The arteries of the velum interpositum enter from behind, beneafti the corpus 
callosum. Its veins, the vena-, Galeni, two in number, run along its under surface; 
they are formed by the venae corporis striati and the veins of the choroid plexuses ; 
the venae Oaleni unite posteriorly into a single trunk, which terminates in the 
straight sinus (fig. 242). 

Tho velum interpositum should now bo removed. This must lie effected carefully, 
especially at its posterior part, where it invests the pineal gland ; the optic thalarai will then 
be exposed with tho cavity of tho third veutrielo between them (fig. 277). 

The optic tlialami are two large oblong masses, placed between the diverging 
portions of the corpora striata; they are of a white colour superficially; internally 
they are composed of white fibres intermixed with grey matter. Each thalamus rests 
upon its corresponding crus cerebri, which it embraces. Externally, it is hounded by 
the corpus striatum, and taania semicircularis; and is continuous with the hemi¬ 
sphere. Internally, it forms the lateral boundary of the third ventricle; and run¬ 
ning along its upper border is seen the peduncle of the pineal gland. Its upper surface 
is free, being partly seen in the lateral ventricle; it is partially covered by the fornix, 
and marked in front by an eminence, the anterior tubercle. Its under surface forms 
the roof of the descending cornu of the lateral ventricle; into it the crus cerebri passes. 
Its posterior and inferior part, which projects into the descending horn of the lateral 
ventricle, presents two small rounded eminences, the internal and external geniculate 
bodies. Its anterior extremity, which is narrow, forms the posterior boundary of tho 
foramen of Monro. 

The third ventricle, is tho narrow oblong fissure placed between the optic: tlialami, 
and extending to the base of the brain. It is bounded, above, by the under surface 
of the volum interpositum, from which are suspended the choroid plexuses of the 
third ventricle; and, laterally, by two white tracts, one on either side, the peduncles 
of the pineal gland. Its floor, somewhat oblique in its direction, is formed, from 
before backwards, by the parts which close the interpeduncular space, viz., the 
lamina cinerea, tho tuber einereum and infundibulum, the corpora albicantia and 
the locus perforators posticus; its sides, by the optic tlialami; it is bounded, 
in front, by the anterior crura of, the fornix, and part of the anterior commis¬ 
sure ; behind, by the posterior commissure, and the iter a tertio ad quart mu ven- 
trieulum. 

The cavity of the third ventricle is crossed by three commissures, named, from 
their position, anterior , middle, and posterior. 

The anterior commissure is at rounded cord of white fibres, placed in front of the 
anterior crura of the fornix. It perforates the corpus striatum on either side, and 
spreads out into tho substance of the hemispheres, over the roof of the descending 
hum of each lateral ventricle. 

The middle or soft commissure consists almost entirely of grey matter. It connects 
together the optic thalami,/md is continuous with the grey matter lining the anterior 
part of the third ventricle. It is frequently broken in examining the brain, and 
might then be supposed to have been waiting. 

The posterior commissure, smaller than the anterior, is a flattened white band of 
fibres, connecting together the two optic thalami posteriorly. It bounds the third 
ventricle posteriorly,'and is placed in front of and beneath the pineal gland, above 
tire opening leading to the fourth ventricle. 

The third ventricle has four openings connected with it. In front are the two 
oval apertures of the foramina of Monro, one on either side, through which the third 
communi6at«s with the lateral ventricles. Behind is a third opening leading into the 
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fourth ventricle by a canal, the aqueduct of 'Sylvius, or iter a tertio ad quartum ven- 
triculum. The fourth, situated in the anterior part of the floor of the ventricle, is a 
deep pit, which leads downwards to the funnel-shaped cavity of the infundibulum 
(iter ad infundibulum,.') 

The lining membrane of the lateral ventricles is continued through the foramen 
of Monro into the third ventricle, and extends along the iter a tertio into the 
fourth ventricle^; at the bottom of the iter ad infundibulum, it ends in a cul-de- 
sac. 

The foramen of Monro is the means by which the two lateral ventricles commu¬ 
nicate with the third ventricle. It inaybe regarded as a Y-shaped passage ; the two 
upper diverging limbs communicating with the lateral ventricles respectively, and 


278.—Vertical Median Section of the Encephalon, showing the parts in the middle line. 



1. Convolution of corpus rallosum. Above it is the 
calloso-roarginu! fissure, running out ut a to join the 
Assure of Bolando. 0 

3. Tlie paricto-occipital Assure. 

4, 4 point to the culcmine Assure, which is just above the 

numbers. Between 2 and 3 ere the convolutions of 
the quadrate lobe. Between 3 and 4 is the cuncato 
lobe. 

• r >. The corpus callosum. 

<>. The acptnrn lncidmu. 

7. The fornix. 

3. Anterior pillar of the fornix, descending to the base of 
the brain, and tnrning on itself tu form the corpus 
albicans. Its course to the optic thalamus is indicated 
by a dotted line. 

3. The optic thalamus. In front of the number and 


behind the anterior eras of the fornix, a shaded part 
indieates the foramen of Monro ; behind the number 
an oval mark shows the position of the grey matter 
eontinuous with the middle commissure. 

10. The velum interpositmn. 

11. The pineal glund. 

12 . The corpora quadrigemina. 

13. The crus cerebri. 

14. The valve of Vieusscus (above the number). 

15. The pons Varolii. 

16. The third nerve. 

17. The pituitary body. 

18. The optic nerve. 

19. points to the anterior commissure, indicated by an 

oval mark behind the number. 

* 


joining below to open into the third ventricle Its roof in formed by the anterior ex¬ 
tremity of the body of the fornix, which dividing into its two crura, arches down¬ 
wards in front of the anterior extremity of the optic thalami. The crus is not, 
however, in contact -with the thalamus, but an interval is left between the two, which 
lK the foramen of Monro. Its boundaries are, therefore, in front, the anterior pillars 
of the fornix; behind, the anterior extremity of the optic thalamus; above, the 
bodybf the fornix; and below, the groove where the corpiia striatum a*)d optic 
thalamus meet. V 
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Grey-m&ktter of the third ventricle. A layer of grey matter covers the greater part 
of the surface of the third ventricle. In the floor of this cavity it exists in great 
abundance, and is prolonged upwards on the sides of the thalami, extending across the 
cavity as the soft commissure; below, it enters into the corpora albicantia, and 
surrounds in part the anterior pillars of the fornix. 

Behind the third ventricle, and in front of the cerebellum, are the corpora quad- 
rigemina; and resting upon these, the pineal gland. 

The pineal gland (epiphysis cerebri), so named from its peculiar shape (pinna, a 
fir-cone) is a small reddish-gpey body, conical in form, (hence its synonym, conarium) 
placed immediately behind the posterior commissure, and between the nates, upon which 
it rests. It is retained in its position by a duplicaturo of pin mater, derived from the 
under surface of the velum inlerpositum, which almost completely invests it. The 
pineal gland is about four lines in length, and from two to three in width, at its base, 
and is said to lie larger in the child than in the adult, and in the female than in the 
male. Its base is connected to the cerebrum by two peduncles ( the peduncles of the 
pineal ijland) which pass forwards upon the upper and inner margin of the optic 
* thalami to the anterior crura of the fornix, with which they become blended : these 
two peduncles join together at their posterior exti'emity, in front of the pineal gland, 
forming a sort of festoon, and the base of the gland is connected to their posterior 
margin at the point of junction. In front the band of union is joined to the back 
of the posterior commissure. The pineal gland is very vascular, and consists chiefly 
of grey matter, with a few medullary fibres. In its base is a small cavity, said by 
some to communicate with that of the third ventricle. It contains a transparent 
viscid fluid, and occasionally a quantity of sabulous matter, named acervulus cerebri, 
composed of phosphate and carbonate of lime, phosphate of magnesia and ammonia, 
with a little animal matter. These concretions are almost constant in their existence, 
and are found at all periods of life. When this body is solid, the sabulous matter is 
found upon its surface, and occasionally upon its peduncles. 

On the removal of the pineal gland anil adjacent portion of pia mater, the corpora qmidr i- 
gemina are exposed. 

The corpora or tuhercala qimdrir/emina. (optic lobes) are four rounded eminences 
placed in pairs, two in front, and two behind, and separated from one another by a 
crucial depression. They are situated immediately behind the third ventricle ami 
posterior commissure, beneath the posterior border of the corpus callosum, and above 
the iter a tertio ad quartum ventriculum. The anterior pair, the nates, are the larger, 
oblong from before backwards, and of a grey colour. The posterior pair, the testes, are 
hemispherical in form, and lighter in colour than the preceding. They are connected 
on each side with the optic thllamus, and commencement of the optic tracts, by 
means of two white prominent bands termed brachia. Those connecting the nates 
with the thalamus ( brachia anteriora) are the larger, and pass obliquely outwards. 
Those connecting the testes with the thalamus, are called the brachia posteriora. 
Both pairs, in the adult, are quite solid, being composed of white matter externally, 
and grey matter within. Those bodies are larger in the lower animals than in man. 
In fishes, reptiles, and birds, they are only two in number, are called the optic lobes, 
from their connection with the optic nerves, and are hollow in their interior; but in 
mammalia, they are four in number, as in man, and quite solid. In the human fetus, 
they are developed at a very early period, and form a large proportion of the cerebral 
mass; at first, they are only two in number, as in the lower mammalia, and hollow in 
their interior. 

These bodies receive, from below, white fibres from the olivary fasciculus or fillet; 
they are also connected with the cerebellum, by means of a large white cord on each 
side, the processus qd testes, or superior peduncles of the cerebellum, which is continued 
onwards to the thalami through the tubereula quadrigemina. 

The valve ofVieussens is a thin translucent lamina of medullary substance, stretched 
between ihe^two processus e cerebello ad testes; it covers in the canal leading from 
the third to the fourth ventricle, forming part of the roof of the latter cavity. It is 
narrow inTront, where it is connected with the testes; and broader behind, at its 
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connection with the vermiform process of the cerebellum. A slight elevated ridge, 
the frcenulum, descends upon the upper part of the valve from the corpora quadrige- 
mina, and on, either side of it may be seen the fibres of origin of the fourth nerve. Its 
lower half is covered by a thin transversely-grooved lobule of grey matter prolonged 
from the anterior border of the cerebellum ; this is called by the Italian anatomists 
the linguetta laminosa. 

The corpora geniculata are two small flattened, oblong masses, placet! on tho outer 
side of the corpora quadrigemina, and on the under and back part of each optic 
thalamus, and named, from their position, corpus geniculatum externum and internum. 
They are placed one on the outer and one on the inner side of each optic tract. In 
this situation, the optic tract may be seen dividing into two bands, one of which is 
connected with the external geniculate body and nates, the other being connected with 
the internal geniculate body and testes. 

Structure of the cerebrum. The white matter of each hemisphere consists of three 
kinds of fibres: 1. Diverging or peduncular fibres, which, connect the hemisphere 
with the cord and medulla oblongata. 2. Transverse commissural fibres, which 
connect together the two hemispheres. 3. Longitudinal commissural fibres, which 
connect distant parts of the same hemisphere. 

The diverging or peduncular fibres consist of a main body, and of certain accessory 
fibres. The main l>ody originate in the columns of the cord and medulla oblongata, 
and enter the cerebrum through the crus cerebri, where they are arranged into two 
bundles, separated by the locus niger. Those fibres which form tho inferior or fas¬ 
ciculated portion of the crus, are derived from the anterior pyramid, and, ascending, 
pass mainly through the centre of the striate body; those on the opposite surface of 
the crus, which form the tegmentum, are derived from the posterior pyramid and 
fasciculi teretos; as they ascend, they pass, some through the under part of the 
thalamus, and others tlirough both thalamus and corpus striatum, decussating in 
these bodies with each other, and with tho fibres of the corpus callosum. The optic 
thalami also receive accessory fibres from the processus ad testes, the olivary fascic¬ 
ulus, the corpora quadrigemina, and corpora geniculata. Some of the diverging 
fibres end in the cerebral ganglia, whilst others pass through and receive additional 
fibres from them, and, as they emerge, radiate into the a nterior, middle, and posterior 
lobes of the hemisphere, decussating again with the fibres of the corpus callosum, 
before passing to the convolutions. These fibres have received the name of corona 
radiata. 

The transverse commissural fibres connect together the two hemispheres across 
the middle line. They are formed by the corpus callosum, and the anterior and 
posterior commissures. 

The longitudinal commissural fibres connect together distant parts of the same 
hemisphere, the fibres being disposed in a longitudinal direction. They form the 
fornix, the tsenia semieircularjs, and peduncles of the pineal gland, the striae longi- 
tudinales, the fibres of tho-gyrus fomieatus, and the fasciculus unciformis. 

The Cerebellum. 

The Cerebellum, or little brain, is that portion of the encephalon which is con¬ 
tained in the inferior occipital fossae. It is situated beneath the posterior lobes o? 
fhe cerebrum, from which it is separated by the tentorium. Its average weight in 
the male is 5 ozs. 4 drs. It attains its maximum weight between the twenty-fifth 
and fortieth year; its increase in weight after the fourteenth year being relatively 
greater in the female than in the male. The 1 *proportion between the cerebellum jmd 
cerebrum is, in the male, as r to 8f ; and in the female, as 1 to 8J. In the infant, 
the cerebellum is proportionately much smaller than in the adult, J,he relation between 
it and the cerebrum being, according to Chaussier, between 1 to 13, and 1 to 26 ; by 
Crnveilhier the proportion was found to be x to 20. In form, the cerebellum i& 
oblong, and flattened from above downwards, its great diameter bemjfK&rese©cffciia to 
ride. It measures from three and a half to four inches tmnaveni^ii^m Scuta ■ twpi 
to two and a half inches from before backwards, being about two inches thicki^, the 
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centre, and about six line? at the circumference, which is the thinnest part. It 
consists of grey and whito matter: the former, darker than that of the cerebrum, 
occupies the surface ; the latter, the interior. The surface of the cerebellum is not 
convoluted like the cerebrum, but traversed by numerous curved furrows or sulci, 
which vary in depth at different parts, and separate the laminae of which its exterior 
is composed. 

Its upper surface (fig. 279) is somewhat elevated in the median line, and depressed 
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towards its circumference ; it consists of two lateral hemispheres, connected together 
by an elevated median portion or lobe, the superior vermiform, process. The median 
lobe is the fundamental part, and in some animals, as fishes and reptiles, the only 
part which exists; the hemispheres being additions, and attaining their maximum 
size in man. The hemispheres arts separated, in front, by a deep notch, the incisura 
cerebelli anterior, which encircles the corpora quadrigemina behind ; they are also 
separated by a similar notch behind, the incisura cerebelli posterior, in which is 
received the upper part of the falx cerebelli. The superior vermiform process (upper” 
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parfc of the median lobe of the cerebellum) extends from the notch on the anterior to 
that on the posterior border. It is divided into three lobes : the lobulus centralis, 
a small lobe, situated in the incisura anterior; the monliculm cerebelli, the central 
projecting part of the process; and the commissura simplex, a small lobe near the 
incisura posterior. 

The tmd# surface of the cerebellum (fig. 280) is subdivided into two lateral 
hemispheres by a depression, the valley, which extends from before -backwards in the 
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middle line. The lateral hemispheres are lodged in the inferior occipital fossae; the 
median depression, or valley, receives the back part of the medulla oblongata, is 
broader in the centre than at either extremity, and has, projecting from its floor, part 
of the median lobe of the cerebellum, called the inferior vermiform process. The 
parts entering into the composition of this body are, from ' behind forwards, the 
commissura brevis, situated in the incisura posterior; in front of this, a laminated 
conical projection, the pyramid ; more anteriorly, a largor eminence, the uvula, which 
is placed between the two rounded lobes winch occupy the sides of the valley, the 
amygdalae, or toyisibt, and is connected with them by a commissure of grey matter 
indented on the surface, called the furrowed baud. In front of the uvula is the 
nodule. ■ it is the anterior pointed termination of the inferior vermiform process, and 
projects into the cavity of the fourth ventricle ; it has been named by Malacame the 
laminated tubercle. On each side of the nodule is a thin layer of white substance, 
attached externally to the flocculus, and internally to the nodule ; these form together 
the posterior medullary velum,, or commissure of the flocculus. It is usually covered 
in and concealed by the amygdalae, and cannot be seen until they are drawn aside. 
This band is of a semilunar form on each side, its anterior margin being free and 
concave, its posterior attached just in front of the furrowed band. Between it and 
t he nod ulus and uvula behind, is a deep fossa, called the swallow’s nest (nidus 
Inrun,(Unis), 

Lobes of the cerebellum. Each hemisphere is divided into an upper and a lower 
portion by the great horizontal fissure, which commences in front at the pons, and 
passes horizontally round the free margin of either hemisphere, backwards to the 
middle line. From this primary fissure numerous secondary fissures proceed, which 
separate the cerebellum into lobes. 

Upon the upper surface of either hemisphere there are two lobes, separated from 
each other by a fissure. Those are the anterior or square, lobe, which extends as far 
back as the posterior edge of the vermiform process, and the posterior or semilunar 
lobe, which passes from the termination of the preceding to the great horizontal 
fissure. 

Upon the under surface of either hemisphere there are five lobes, sepamted by 
sulci; these are from before backwards, 1. the flocculus or sub-peduncular lobe, a 
prominent tuft, situated behind and below the middle peduncle of the cerebellum ; 
its surface is composed of grey matter, subdivided into a few small laminae; it is 
sometimes called the pneumogastric lobule, from being situated behind the pneumo- 
gastric nerve : 2. the amygdala or tonsil, situated on either side of the great median 
fissure or valley, and projecting into the fourth ventricle : 3. the digastric lobe, situated 
on the outside of the tonsil, and connected in part with the pyramid : 4* the slender 
lobe, behind the digastric, and^connected with th«# back part of the pyramid and the 
commissura brevis : and more posteriorly (5.) the inferior posterior lobe, which also 
joins the commissura brevis 4 n the valley. 

Structure. (Fig. 28^ If a vertical section is made through either hemisphere of 
the cerebellum, midway between its centre and the superior vermiform process, the 
interior will be found to consist of a central stem of white matter, which contain^ in 
its interior a dentate body. From the surface of this central stem a series of plates 
of medullary matter are detached, which, covered with grey matter, form the 
lamina); and from the anterior part of each hemisphere arise three, largo processes* >r 
peduncles, superior, middle, and inferior, by which the cerebellum is connected with 
the rest of the encephalon. * 

The laminae are about ten or twelve in number, including those on both surfaces 
of the cerebellum, those in front being detached at a right angle, and those behind at 
an acute angle; as' each lamina proceeds outwards, other secondary laminae are de¬ 
tached from it, and from these, tertiary laminaa. The arrangement thus described 
gives to the cut surface of the organ a foliated appearance, to which the name arbor 
vitas has been given. Each lamina consists of white matter, covered externally by a 
layer of grey substance. The white matter of each lamina is derived* partly from the 
central stem.; in addition to which white fibres pass from one lamina to another. 
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The grey matter resembles somewhat the cortical substance of the convolutions. It 
consists of two layers: the external one, soft and of a greyish colour; the internal 
one, firmer and of a rust colour. 

The corpus dc.ntat.UM, or ganglion of the cerebellum, is situated a little to the 
inner side of the centro of the stem of white matter. It consists of an open bag or 
capsule of grey matter, the section of which presents a grey dentated outline, open at 
its anterior jiart. It is surrounded by white fibres; white fibres are also contained 
in its interior, which issue fro in it to join the superior peduncles. 

The peduncles of the cerebellum, superior, middle, and inferior, serve to connect 
it with the rest of tho encephalon. 

The superior peduncles (processus e. cerehello ml testes) connect the cerebellum 
with the cerebrum ; they pass forwards and upwards to the testes, beneath which 
they ascend to the crura 
cerebri and optic thahuni, 
forming part of the diverg¬ 
ing cerebral fibres: each 
peduncle forms part of the 
lateral boundary of the 
fourth ventricle, and is 
connected with its fellow 
of the opposite side by the 
valve of Vieussens. The 
| h«1 uncles are continuous 
behind with the folia of 
the inferior vermiform pro¬ 
cess, and with the white 
fibres in the interior of the 
corpus dentatum. Beneath 
the corpora quadrigemina, 
the innermost fibres of each 
peduncle decussate with 
each other, so that some 
fibres from the right half of the cerebellum are continued to the left half of the 
cerebrum. 

The inferior peduncles {processus ad, mednUam) connect the cerebellum with the 
medulla oblongata. They pass downwards, to the back part of the medulla and form 
part of the restiform bodies. Above, tho fibres of each process are connected chietly 
with the larhirue, on the upper surface of tho cerebellum; and below, they are con¬ 
nected with all three tracts of one Half of the medulla; and through these, with tho 
corresponding half of the cord, excepting the posterior median columns. 

The middle peduncles (processus ad ponte.m), the largest of the three, connect 
together tho two hemispheres of the cerebellum, forming,, their great transverse 
commissure. They consist of a mass of curved fibres, which arise in the lateral parts 
of the cerebellum, and pass across to the same points on the opposite side. They 
form the transverse fibres of the pons Varolii. 

Fourth Ventricle. (Fig. 277.) 

The fourth ventricle, or ventricle of tho cerebellum, is tho space between tho 
posterior surface of tho medulla oblongata and jams in front, and the cerebellum 
behind. It is lozenge-shaped, being contracted above and below, and broadest across 
its central part. It is bounded laterally by the processus e cerettello ad testes above, 
and by the diverging posterior pyramids and restiform bodies below. 

The roof is arched; it is formed by the valve of Vieu&sens and the under surface 
erf the cerebellum, which presents, in this situation, four small eminences or lobules, 
the nodulus, uvula, and two amygdala’,. 

>■ The anterior boundary, or floor, is formed by the posterior surface of the medulla 
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oblongata ami pons. In the median line is seen the posterior median fissure, which 
l>ecomes gradually obliterated above, and terminates below in the point of the 
calamus scriptorius, formed by the convergence of the posterior pyramids. At this 
point is the orifice of a short canal terminating in a cul-de-sac, the remains of the 
canal which extends in foetal life through the centre of the cord. O11 each side of 
the median fissure are two slightly convex longitudinal eminences, the fasciculi 
teretes : they extend the entire length of the floor, being indistinct below and of a 
greyish colour, but well marked and whitish above. Each eminence consists of fibres 
derived from the lateral tract and restiform body, which ascend to the cerebrum. 
Opposite the crus cerel>elli, on the outer side of the fasciculi teretes, is a small 
eminence of dark grey substance, which presents a bluish tint through the thin 
stratum covering it; this is called the locus ca j ruleus j and a thin streak of the same 
colour continued up from this on either side of the fasciculi teretes, as far as the top 
of the ventricle, is called the tamia violacea. The lower part of the floor of the 
ventricle is crossed by several white transverse lines, linece ; transversce ; they emerge 
from the posterior median fissure; some enter the crus cerebelli, others enter the 
roots of origin of the auditory nerve, whilst some pass upwards and outwards on the 
floor of the ventricle. 

The lining membrane of the fourth ventricle is continuous with that of the third, 
through the aqueduct of Bylvius, and its cavity communicates below with the sub¬ 
arachnoid space of the brain and cord through an aperture in the layer of pia mater 
extending between the cerebellum and medulla oblongata. Laterally, this membrane 
is reflected outwards a short distance between the cerebellum and medulla. 

The choroid plexuses of the fourth ventricle are two in number; they are delicate 
vascular fringes, which project into the ventricle on each side, passing from the point 
of the inferior vermiform process to the outer margin of the restiform bodies. 

The grey matter in the floor of the ventricle consists of a tolerably thick stratum, 
continuous Ih;1ow with the grey commissure of the cord, and extending up as high 
as the aqueduct of Sylvius; and, in addition, of some special deposits connected with 
the roots of origin of certain nerves. In the upper half of the ventricle is a projec¬ 
tion situated over the nucleus, from which the sixth and facial nerves take a common 
origin. In the lower half are three eminences on each side for the roots of origin of 
■the eighth and ninth nerves. 
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labii superioris, and are distributed to the integument and muscles of the upper lip, 
the mucous membrane of the mouthyand labial glands. 

A 11 these"Bimiches are joined, immediately beneath the orbit, by filaments from 
the facial nerve, forming an intricate plexus, the infra-orbital. 


Spheno-Palatine Ganglion. (Fig. 287.) 

The sphet 10-palatine ganglion (Meckels), the largest of the cranial ganglia, is 
deeply placeiPln the spKdno-maxiHary fossa, close to the spheno-palatine foramen. 
It is triangular "or heart-shaped, of a redidish-grey colour, and is situated just below 
the su perior max illary nerve as it crosses the fossa. The two spheno-palatine 
bra nches of this nerve descend to the ganglion ; th e fibres d erived from them, for the 
most part, pass in front of^thj^gajuglion as they proceed to their destination in the 
palate and nasal fossa, and ar e nob incor porated in the ganglionic mass; sprue few of 
tho. fibre a^-howevor. enter th e gangl ion, constituting its ..sensory roo t. Like the 
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other ganglia of the fiftlwisl-jve, it possesses a motor, a sensory, and a sympathetic 
root. Its motor root jj^t ^ a' jved fro m th e facial , through the Vidi an ; its sensory 
root from t| m_fifth; and its sympathetic root from the carotid plexus, through the 
Vidian. Its branches arc divisible into four groups: ascending, which pass t o t he 
orbit; descending, to the palate; internal, to the nose;“and posterior branches, t(j 
the .pharynx. 

The ascending branches arc two or three delicate filaments, which enter the orbit 
by the spheno-maxillary fissure, and supply the periosteum. Arnold describes and 
delineates these branches as ascending to the optic nerve; one, to the sixth nerve 


(Bock); and one to the ophthalmic ganglion (Tiedemann). 

The descending or palatine branches are distributed to the roqf of the mouth, thfe' 
soft p alat e, tonsil, and lining membrane of the nose. They are*almost a direct con- 1 ' 
tinuation of thesphenopalatine “Branches of the superior maxillary nerve, and are! 
three in number: anterior, middl e, and posterior . 

The anterior, o r l arge palatine n a rye, . deacfeft^.s. through foe J^steri pr, palatin e 
c anal, e me rgeTunonTHe naMpalate, at th e ;lustc rio r palatine.foragien, and passes 
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forwards through a groove in the hard palate, nearly as far as the incisor teeth. It 
supplies the gums, the mucous membrane and glands of the hard palate, and com¬ 
municates i n front with the termination of the naso-palatine n erve. While in the 
posterior palatine canal, it gi ves off inferio r nasal branches, which enter the nose 
through openings in the palate bone, and ramify over the middle meatus", and the 
middle and inferior spongy bones; and at its exit from the canal, a palatine branch 
is distributed to both surfaces of the soft palate. 

The middle, or external palatine nerve, fW-i'-nrlw jn-tlie same as the pre¬ 

ceding, to the posterior palatine foramen, distributing branches to the uvula, tonsil, 
and soft palate. It is occasionally wanting. 

The posterior, or small palatine nerve, descends with a small artery through the 
small posterior palatine canal, emerging by a separate opening behind the posterior 
palatine foramen. It supplies the Levator palati and Azygos uvulas mu.sides, the 
soft palate, tonsil* and uvula. The middle and posterior palatine join with tho 
tonsillar branches of the* glosso-pliaryngeal to form tho plexus around the tonsil 
(circulus tonsillaris). One of these palatine nerves usually supplies the palato¬ 
glossus and palato-plmryngeus muscles. 

The internal branches Are distributed to the septum, and outer wall of tho nasal 
fosstc. They are the superior.Juasal (anterh>r), and the "nflf > -I‘" 1< *ti 1 Ti y 

The superior nasal branches (anterior), four or five in number, enter the back 
part of the nasal fossa by tho spheno palatine foramen. They supply the mucous 
membrane covering the superior and middle spongy bones, and that lining the pos¬ 
terior ethmoidal cells, a few being prolonged to the upper and back part of the 
septum. One of these branches (the posterior) is continued on to the wall of tho 
antrum, and there forms a communication with the anterior dental nerve. At tins 
point of communiontion a swelling exists, denominated ‘ the ganglion of Bochdalek,’ 
the nature of which seems, however, uncertain. 

The, jaago-p alatine nerve ( Cotunnius) enters the nasal fossa with the other nasal 
nerves, and passes inwards across the roof of the nose, below the orifice of the 
sphenoidal sinus, to reach the septum; it then runs obliquely downwards and for¬ 
wards along the lower part of the septum, to the anterior palatine foramen, lying 
between the periosteum and mucous membrane. It descends to the roof of the 
mouth by a distinct canal, which opens below in the anterior palatine fossa; the 
right nerve, also in a separate canal, being posterior to the left one. In the mouth, 
they become united, supply the mucous mombrane behind the incisor teeth, and join 
with the anterior palatine nerve. The naso-palatine nerve occasionally furnishes a 
few small (ilaments to the mucous membrane of the septum. 

The posterior branches are the Vidian and the pharyngeal (pterygo-palatine). 

The Vidian nerve, if ti'aced from Meckel’s gaiijUion, may bo said to arise from 
the back part of the spheno-palatine ganglion, and t*en passes through the Vidian 
canal, enters the cartilage filling in the foramen lacejum. basis cranii, and divides 
into two branches*, the l arge petrosal and the carofffh r*--In its course along the 
Vutlftff canai, it distributes aTew filaments to the lining membrane at the back part 
of the roof of the nose and septum, and that covering the end of the Eustachian tube. 
These are upper posterior nasal branches. 

c> The large petrosal branch ( nervus petrvsus superficlalis major) enters the cranium 
through the foramen lacerum basis cranii, having pierced the cartilaginous substance 
which fills in this aperture. It runs beneath the Gasserian ganglion and dura mater 
contained in a groove in the anterior surface of the petrous portion of" the temporal 
bone, enters the hiatus Eallopii, where it receives a communicating branch from 
Jacobson’s nerve, and, being continued through it into the aquaeductus Fallopii, joins 
the gangliform enlargement on the facial nerve. Properly speaking, this nerve 
passes from the facial to the spheno-palatine ganglion, forming its motor root. 

The carotid branch is shorter, but larger than the petrosal, of a reddish-grey 
colour and soft in texture. It crosses the foramen lacerum surrounded by the car¬ 
tilaginous substance which fills in that aperture, and enters the carotid canal on the 
out^r.side of the carotid artery, to join the carotid plexus. 
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This description of the Vidian nerve as a branch from the ganglion, is the more 
convenient anatomically, inasmuch as the nerve is generally dissected from, the 
ganglion, as a single trunk dividing into two branches. But it is more correct, 
physiologically, to describe the Vidian as being formed by the union of the two 
branches* (great petrosal and carotid) from the facial and the sympathetic, and as 
running into the ganglion. The filaments, which are described above as given off 
from the Vidian nerve, would then be regarded as branches from the ganglion which 
are merely enclosed in the same sheath as the Vidian. 

The pharyngeal nerve (pterygo-palatine) is a small branch arising from the back 
part of the ganglion, occasionally together with the Vidian nerve. It passes through 
the pterygo-palatine canal with the pterygo-palatine artery, and is distributed to the 
lining.mombvane of the pharynx, behind the Eustachian tube. 

Inferior Maxillary Nprvf.. (Fig. 286.) 

• 

The Inferior Maxillary Nerve distributes branches to the teeth and gums of the 
lower jaw, the integument of the temple and external ear, the lower part of the face 
and lower lip, and the muscles of mastication : it also supplies the tongue with one 
of its special nerves of the sense of taste. It is the hugest of the three, divisions of 
the fifth, and consists of two portions : the large or sensory root proceeding from the 
inferior angle of tho Gasserian ganglion; and the small or motor root, which passes 
beneath tho ganglion, and unites with tho inferior maxillary nerve, just after its exit 
through the foramen ovale. Immediately beneath the base of the sk ull, this nerve 
div ides into two trunks, anter ior and poste rior. 

The anterior, and smaller division, which receives nearl y the whole of the motor 
root, d ivides in to~branclies. which supply the muscles of mastication. They are the 
m asseteric, dee;> temnor aL-huccal. and two pterygoid. 

The masseteric branch passes outwards, above the External pterygoid muscle, in 
front of the~tenTpOro maxillmy articulation, and crosses the sigmoid notch, with the 
masseteric artery, to the Massoter muscle, in which it ramifies nearly as far as its 
anterior border. It occasionally gives a branch to the Temporal muscle, and a fila¬ 
ment to the articulation of the jaw. 

The dxep temporal branches, two in number, anterior and posterior, supply the 
deep surface of the 'Temporal muscle. The posterior branch, of small size, is placed 
at tho back of the temporal fossa. It is sometimes joined with the masseteric branch. 
The anterior branch is reflected upwartls, at tho pterygoid ridge of the sphenoid, to 
the front of the temporal fossa. It is occasionally joined with the buccal jierve. 

The buccalfranch pierces the External pterygoid, and passes downwards beneath 
the inner surface of the coronqj-ff process of the fower jaw, or through the fibres of 
the Temporal muscle to reachfthe surface of the Buccinator, upon which it divides 
into a superior and an infericjjr branch. It gives a branch to the External pterygoid 
during its passage through lljint muscle, and a few ascending filaments to the Temporal 
muscle, one of which occasionally joins with the anterior branch of the deep temporal 
nerve. The upper branch supplies the integument and upper part of the Buccinator 
muscle, joining with the facial nerve round the facial vein. The lower branch passes 
forwards to the angle of the mouth ; it supplies the integument and Buccinatoe 
muscle, as well as the mucous membrane lining the inner surface of that muscle, and 
joins the facial nerve.* , 

The p terygoid bra nches are. two in number, one for each pterygoid muscle. The. 
branch to thelnternaT pterygoid is Jong and slender, and passes inwards to enter the 
deep surface of the muscle. This nerve is intimately connected at its origin with 
the otic ganglion. The branch to the. External pterygoid is most frequently derived 
from the bnccal, but it may be given off separately from the anterior trunk of the 
nerve* * 

The posterior and larger division of the inferior maxillary nerve, also receives a 

* It is doubtful whether the buccal branch conveys only sensory power to the Buccinator, 
or motor influence likewise. 
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few filaments from the motor root. It divides into three branches : anri'cnln-tem. 
poral, gustatory,,, and inferior dental. 

The Aukicuuo-tem poral Nerve generally arises by two roots, between which the 
middlfTmeniiigeal artery passes. It runs backwards beneath the External pterygoid 
muscle to the inner side of the articulation of the lower jaw. It then tum#upwards 
with the temporal artery, between the external ear and condyle of the jaw, under 
cover of the parotid gland, and, escaping from beneath tliis structure, divides into two 
temporal branches. The posterior temporal , the smaller of the two, is distributed to 
the upper part of the pinna and the neighbouring tissues. The anterior temporal 
accompanies the temporal artery to the vertex of the skull, and supplies the integu¬ 
ment of the temporal region, communicating with the facial nerve, and orbital branch 
of the superior maxillary. 

The auriculo-temporal nerve has branches of communication with the facial and 
otic ganglion. Those joining the facial nerve, usually two in number, pass forwards, 
from behind the neck of the condyle of the jaw, to join this nerve at the posterior 
border of the Massetor muscle. They form one of the principal branches of com¬ 
munication between the facial and the fifth nerve. The filaments of communication 
with the otic ganglion aie derived from the commencement of the aunculo-temporal 
nerve. 

The auricular branches are two in number, inferior and superior. The inferior 
auricular arises behind the articulation of the jaw, and is distributed to the ear below 
the external meatus ; other filaments tw ine round this internal maxillary artery, and 
communicate with the sympathetic. The superior auricular arises in front of the 
external ear, and supplies the integument covering the tragus and pinna. 

Branches to the meatus auditories, two in number, arise from the point of com¬ 
munication between the auriculo-temporal and facial nerves, and are distributed to 
the meatus. 

The branch to the te.mjioro-maxillnri) articulation is usually derived from the 
auriculo-temporal nerve. 

The parotid branches supply the parotid gland. 

The Gustatory or Linoual Nerve , one of the special nerves of the sense of taste 
supplies the papilla; and mucous membrane of the tongue. It is deeply placed 
throughout the whole of its course. It lies at first beneath the External pterygoid 
muscle, together witli the inferior dental nerve, being placed to the inner side of the 
latter nerve, and is occasionally joined to it by a branch which crosses the internal 
maxillary artery. The chorda tympani also ^joins it at an acute angle in this situa¬ 
tion. The, nerve then passes between the Internal pterygoid muscle and the inner 
side of the ramus of the jaw, and crosses obliquely to the side of the tongue over the 
Superior constrictor muscle of tlie pharynx, and bfcdween the Stylo-glossus muscle 
and deep part of the submaxillary gland ; the nerve lastly runs across Wharton’s duct, 
and along the side of the tongue to its apex, being covered by the mucous membrane 
of the month. 

Its branches of communication are with the submaxillary ganglion and hypo¬ 
glossal nerve. The branches to the submaxillary ganglion are two or three in 
number; those connected with the hypoglossal nerve form a plexus at the anterior 
margin of the Hyo-glossus muscle. 

Its branches of distribution are few in number. They supply the mucous mem¬ 
brane of the mouth, the, gums, the sublingual gland, the filiform and fungiform 
papilla; and mucous membrane of the tongue, the terminal filaments anastomosing at 
the tip of the tongue with the hypoglossal nerve. 

The Inferior Denta l is the largest of the three branches of the inferior maxillary 
nerve. It passes downwards with the inferior dental artery, at first beneath the 
External pterygoid muscle, and then between the internal lateral ligament and the 
ramus of the jaw to the dental foramen. It then passes forwards in the dental canal 
of the inferior maxillary bone, lying beneath the teeth, as far as the mental foramen, 
where it divides into two terminal branches, incisor and mental. The incisor branch 
is continued onwards within the hone to the middle line, and supplies the canine 
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and incisor teeth. The mental branch emerges from the bone at the mental foramen, 
and di vides beneath the Depressor anguli oris into an external branch, which supplies 
that muscle, the Orbicularis oris, and the integument, communicating with the facial 
nerve; and an innor branch, which ascends to the lower lip beneath the Quadratus 
menti ; it supplies that muscle and the mucous membrane and integument of the lip, 
communicating with the facial nerve. 

The branches of the inferior dental are the mylohyoid, and dental. 

The mylo-hyoid is derived from the inferior dental just as that nerve is about to 
enter the dental foramen. It descends in a groove on the inner surface of the ramus 
of the jaw, in which it is retained by a process of fibrous membrane. It supplies the 
cutaneous surface of the Mylo-hyoid muscle, and the anterior belly of the Digastric, 
occasionally sending one or two filaments to the submaxillary gland. 

The dental branches supply the molar and bicuspid teeth. They correspond in 
number to the fangs of those teeth : each nerve entering the orifice at the point of 
the fang, and supplying the pulp of the tooth. , 

Two small ganglia are connected with the inferior maxillary nerve : the otic, 
with the trunk of the nerve; and the submaxillary, with its lingual branch, the 
' gustatory. 

Otic Ganglion. (Fig. 288.) 

The otic ganglion (Arnold’s) is a small, oval-shaped, flattened ganglion of a 
reddish-grey colour, situated immediately below the foramen ovale, on the inner 
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surface of the inferior maxillary nerve, and round the origin of the internal ptery¬ 
goid nerve. It is in relation, externally , with the trunk of the inferior maxillary 
nerve, at the point where the motor root joins the sensory portion : internally, with 
the cartilaginous part of the Eustachian tube, and the origin of the Tensor palati 
muscle; behind it, is the middle meningeal artery. 

Branches of communication. This ganglion is connected with the inferior maxil¬ 
lary nerve, and its internal pytergoid branch, by two or three short, delicate fila¬ 
ments, and also with the auriculo-temporal nerve. From the former it obtains its 
motor, from the latter, its sensory root; its communication -frith the sympathetic 
being effected by a filament from the plexus surrounding the middle meningeal 
artery. This ganglion also communicates with the glosso-pharyngeal and facial 
nerveB, through the small petrosal nerve continued from the tympanic plexus 
(page 527). 
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Its branches of distribution are a filament to the Tensor tyinp,ani, and one to the 
Tensor palati. The former passes backwards, on the outer side of the Eustachian 
tube ; the latter arises from the ganglion, near the origin of the internal pterygoid 
nerve, and passes forwards. 

SlJBM AXIL LAKY GANOLION. (Fig. 286.) 

The submaxilbtrtj t/aw/lion is of small size, circular in form, and situated above 
the deop portion of the submaxillary gland, near the posterior border of the Mylo¬ 
hyoid muscle, being connected by filaments with the lower border of the gustatory 
nerve. 

Brunches of communication. This ganglion is connected with the gustatory nerve 
by a few filaments which join it separately, at its fore and back part. It also receives 
a branch from the chorda tympani, by which it communicates with the facial; and 
communicates with the sympathetic by filaments from the nervi molles—the sympa¬ 
thetic plexus around the facial artery. 

Branches of distribution. These are five or six in number; they arise from the 
lower part of the ganglion, and supply the mucous membrane of the mouth and 
Wharton’s duct, some being lost in the submaxillary gland. According to Meckel 
a branch from this ganglion occasionally descends in front of the 1 lyo-glossus muscle, 
and, after joining with one from the hypoglossal, passes to the Genio-hyo-glossus 
muscle. 

Sixth Nerve. (Fig. 285.) 

The Sixth, or Abduoens Nerve, supplies the External rectus muscle. Its appa¬ 
rent origin is by several filaments from the constricted part of the corpus pyramidale, 
close to the pons, or from the lower border of the pons itself. 

The deep orif/in of this nerve is from the grey substance of the fasciculus teres, on 
the floor of the fourth ventricle, from a nucleus common to it and a part of the facial 
nerve. The nerve pierces the dura mater on the basilar surface of the sphenoid 
bone, runs through a notch immediately below the posterior clinoid process, and 
enters the cavernous sinus. It passes forwards through the sinus, lying on the outer 
side of the internal carotid artery, where it is joined by several filaments from the 
carotid and cavernous plexus, by one from Meckel’s ganglion (Rock), and another 
from the ophthalmic nerve. It enters the orbit through the sphenoidal fissure, and 
lies above the ophthalmic vein, from which it as separated by a lamina of dura mater. 
It then ^passes between the two heads of the External rectus, and is distributed to 
that muscle on its ocular surface. 4 

The above-mentioned nerve, at. well as the third, fourth, and the ophthalmic 
division of the fifth, as they pass to the orbit, bear a certain relation to each other in 
the cavernous sinus, at the sphenoidal fissure, and in the cavity of the orbit, which will 
be now described. 

In the cavernous sinus (fig. 243), the third, fourth, and ophthalmic division of 
the fifth, are placed inthe'Tlura mater of the outer wall of the sinus, in their nume¬ 
rical order, both from above downwards, and frdm within outwards. The sixth nerve 
lyjs at the outer side of the internal carotid artery. As these nerves pass forwards 
to the sphenoidal fissure, the third and fifth nerves become divided into branches, and 
the sixth approaches the rest; so that their relative position becomes considerably 
changed. 

In the sphenoidal fssure, the fourth, and the frontal and lach ryma l divisions of 
the ophthalmic, lie upon the same plane, the former being most infernal, the latter 
external; and they enter the. cavityo? the orbit above the muscles . The remain¬ 
ing ne rves enter th# orbit between fKe~Two heaSs of the External rectus? TTTo 
superior division of the third is the highest ofTS^geJ R8^nea/£K~this lies the nasal 
branch of the fifth; then the inferior division of the third; and the sixth lowest of 
all (fig. 289). 

In t he Orbitf the fourth, and the frontal and lachrymal divisions of the ophthalmic, 
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lie on the sam e piano immediate ly beneath the perioste um, the f ourth n erve being 
internal and resting on the Superior oblique, tbc f ronta l resting on the Levator pal- 
pobras, 'and the lachrymal on theExternal rectus. Next in order domes HieTsuperior 
division of the third nerve lying immediately beneath the Superior reef iisTand then the 

289.—Relations of Structures passing through Sphenoidal Fissure. 
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nas al divi sion of the fifth crossing the optic nerve Rom the outer to the inner side of 1 
the orbit. Beneath these is found the optic, nerve, surrounded in front by the ciliary 
nerves, and having the lenticular ganglion on its outer side, between it and the 
External rectus. Below tho opticJs the inferior division of the third* and the sixth, g 
which lies on t ho out or-sidb-of.'She orbit. 

Facial Nerve. (Figs. 290, 291.) 

The Facial Nerve, or portio dura of the seventh pair, is the motor nerve of all 
the muscles of expression in the face, and of the Platysma and Buccinator. It 
supplies also two of the muscles of the external ear, the posterior belly of the Digas¬ 
tric, and the Stylo-hyoid. Through the chorda tyrnpani it supplies the Lingualis ; 
by its tympanic branch, the Stapedius and Laxator tyrnpani; through the otic gang¬ 
lion, the Tensor tyrnpani ; and through the connection of its trunk with the Vidian 
nerve, by the petrosal nerve, it probably supplies tho Levator palati and Azygos 
uvulas. It arises from the lateral tfact of the medulla oblongata, in the groove^ 

be twee n tho olivary and restiforrn bodies. Its dee p origin is twofold : .-t. Froth) 

the grey substance" of The fasciculus teres on the floor of the fourth ventricle, in 

common with tho sixth nerve. '* 2. From the fiucleus of the motor root of the 

trigeminus; between these two 
origins it forms a ‘loop along 
the floor of the ventricle. This 
nerve is situated a little nearer 
to the middle line than the 
portio mollis, close to the lower 
border of the pons Varolji, 
from which some of its fibres 
are derived. 

Connected with this nerve, 

and lying between it and the 

portio mollis, is a small fasci¬ 

culus (portio inter duram et nioUem of Wrisberg, or portio intermedia). This acces¬ 
sory portion arises from the lateral column of the cord. •* 

The nerve p asses forwards and outwards upon t he c rus cerebelli, and enters the 
internal afuditory meatus with the auditory nerve. ’WTtliiu the meatus, the facial 
nerve lies first to the inner side of the auditory, and then in a groove upon that 
nerve, and is connected to it by one or two filaments. 


290.—The Course and Connections of tho Facial Nerve 
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At the bottom of the meatus, it enters the aqumductns Fallopii, and follows the 
serpentine course of that canal through the petrous portion of the temporal bone, 
from its commencement at the internal meatus, to its termination at the stylo¬ 
mastoid foramen. It is at first directed outwards towards the hiatuu Fallopii, 
where it forms a reddish gangliform swelling (intumescentia gangliformis or geni¬ 
culate ganglion), and is joined by several nerves ; then bending suddenly backwards, 
it runs in the internal wall of the tympanum, above the fenestra ovalis, and at the 
back of that cavity passes vertically downwards to the stylo-mastoid foramen. 

On emerging from this aperture, it runs forwqjrds in the substance of the parotid 
gland, crosses the external carotid artery, and divides behind the ramus of the lower 
jaw into two piimary branches, temporo-facial and cervico-facial, from which numerous 
offsets are distributed over the side of the head, face, and upper part of the neck, 
supplying the superficial muscles in these regions. As the‘primary branches and 
their offsets diverge from each other, they present somewhat the appearance of a bird’s 
claw ; hence the name of .pen ansarinus is given to the divisions of the facial nerve 
in and near the parotid gland. 

The c ommunications of th e facial ner ve may be thus arranged :— 


In the internal auditory meatus . 


In the aqmeductus Fallopii 


At its exit from the stylo-mastoid 
foramen . ... 

On the face .... 


With the auditory nerve. 

With Meckel’s ganglion by the large 
petrosal nerve. 

With the otic ganglion by the small 
petrosal nerve. 

With the sympathetic on the middle me¬ 
ningeal by the external petrosal nerve. 

( With the pneumogastric. 

„ glosso- pharyngeal. 

„ carotid plexus. 

„ aurieularis magnus. 

„ auriculo- temporal. 

With the three divisions of the fifth. 


In the internal auditory meatus, some minute filaments pass between the facial 
and auditory nerves. 

Opposite the hiatus Fallopii, the gangliform enlargement on the facial nerve com¬ 
municates, by means of the large petrosal nerve, with Meckel’s ganglion, forming its 
motor root; by a filament from the small petrosal, with the otic ganglion; and by the 
external petrosal, with the sympathetic filaments accompanying the middle meningeal 
artery (Bidder). From the gangliform enlargement, according to Arnold, a twig is 
sent l>ack to the auditory nerve. 1 

At its exit from the stylo-mastpid foramen, it series a twig to the pneumogastric, 
another to* the glosso-pharyngeal nerve, and communicates with the carotid plexus 
of the sympathetic, with the great auricular biunch of the. cervical plexus, with the 
auriculo-tomporal branch of the inferior maxillary nerve in the parotid gland, and on 
the face with the terminal branches of the three divisions of the fifth. 


Branches of Distribution. 


Within the aqvueductus Fallopii . 

At its exit from the stylo-mastoid 
foramen . 


On the Face 


1 

t 


Tympanic. 

Chorda tympani. 

Posterior auricular. 

Digastric. 

Stylo-hyoid. 

/■Temporal. 

Temporo-faeial. -j Malar. 

{Infra-orbital. 

( Buccal. 
Supra-maxillary. 
Infra-maxillary. 
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The Tympanic branch arises from the nerve opposite the pyramid; it is a small 
filament, which supplies the Stapedius and Laxator tympani * muscles. 

The OJiordaMf miMLnLis given off from the facial as it passes vertically downwards 
at the baeSToTthe tympanum, about a quarter of an inch before its exit from the 
stylo-mastoid foramen. It passes from below upwards in a distinct canal, parallel 
with the aquceductus Fallopii, and enters the cavity of the tympanum, through an 
opening (iter chord® posterius) between the base of the pyramid and the attachment 
of the membrane tympani, and becomes invested with mucous membrane. It passes 
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forwards through the cavity of the tympanum, between the handle of the malleus and 
vertical ramus of the incus, to its anterior inferior angle, and emerges from that 
cavity through a foramen at the inner side of the Glaserian fissure which is called 
the iter chordpaanterius, or canal of Huguier. It then descends between the two 
Pterygoid mpscles, and meets the gustatory nerve at an acute angle, after communi¬ 
cating with which, it accompanies it to the submaxillary gland ; part of it then joins 
the submaxillary ganglion, the rest is continued onwards into tire proper muscular 
fibres of the tongue—the Lingualis muscle. 

* Many anatomists regard this muscle as a ligament, and its nervous supply is doubtful. 
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The Posterior auricular nerve arises close to the stylo-mastoid foramen, and passes 
upwards in front of the mastoid process, where it is joined by a filament from the 
auricular branch of the pneumogastric, and communicates with the deep branch of 
the auricularis magnus; as it ascends between the meatus and mastoid process it 
divides into two branches. The auricular branch supplies the Retraliens aui*em. 
The occipital branch, the larger, passes backwards along the superior curved line 
of the occipital bone, and supplies the occipital portion of the Occipito-frontalis, 
communicating with the occipitalis minor nerve. 

The Stylo-hyoid is a long slender branch, which passes inwards, entering the 
Stylo-hyoid muscle about its middle ; it communicates with the sympathetic filaments 
on the external carotid artery. 

The Digastric branch usually arises by a common trunk with the preceding ; 'it 
divides into several filaments, which supply the posterior belly of the Digastric ; 
one of these perforates that muscle to join the glosso-pharyngeal nerve. 

The Temjwrofacial, the larger of the two terminal branches, passes upwai’ds 
and forwards through the parotid gland, crosses the neck of the condyle of the jaw, 
being connected in this situation with the auriculo-temporal branch of the inferior 
maxillary'nerve, aud divides into branches, which are distributed over the temple 
and upper part of the face; these are divided into three sets, temporal, malar, and 
infra-^•bital. 

Tho temporal branches cross the zygoma to the temporal region supplying the 
Attrahens aurem muscle, and join with the temporal branch of the superior maxillary 
and with the auriculo-temporal branch of the inferior maxillary. The more anterior 
branches supply the frontal portion of the Occipito-frontalis, and the Orbicularis 
palpebrarum muscle, joining with the supra-orbital branch of the ophthalmic. 

The malar branches pass across the malar bone to the outer angle of the orbit, 
where they supply the Orbicularis and Oorrugator supercilii muscles, joining with 
filaments from the lachrymal and supra-orbital nerves : others supply the lower eyelid, 
joining with filaments of the malar branches ( subcutaneous mala;) of the superior 
maxillary nerve. 

The infraorbital, of larger size than the rest, pass horizontally forwards to bo 
distributed between tlie lower margin of the orbit and the moutli. The superficial 
branches run beneath the skin and above the superficial muscles of tho faco which 
they supply : some supply the lower eyolid and Pyrarnidalis nasi, joining at the inner 
angle of the orbit with the infra-trochlear and nasal branches of the ophthalmic. The 
deep branches pass beneath the levator labii euperioris, supplying it and tho Levator 
anguli oris, and form a plexus (infra-orbital) by joining with the infra-orbital branch 
of the superior maxillary nerve and the buccal branches of the cervico-facial. 

The Cervico facia,l division of the facial nerve'passes obliquely downwards and 
forwards through the parotid gland, where it is joined by branches from the great 
auricular nerve; opposite the angle of the lower jaw it divides into branches which 
are distributed on the lower half of the face and upper part gf the neck. These may 
be divided into three sets: buccal, supra-maxillary, and infra-maxillary. 

The buccal branches cross the Masseter muscle. They supply the Buccinator and 
Orbicularis oris, and join with tho infraorbital branches of the temporo-facial division 
of the nerve, and with filaments of the buccal branch of the inferior maxillary nerve. 

The supra-maxillary branches pass forwards beneath the Platysma and Depressor 
anguli oris, supplying the muscles of the lip and chin, and communicating with the 
mental branch of the inferior dental nerve. 

The infra-maxillary branches run forward beneath the Platysma, and form a series 
of arches across the side of the neck over the supra-byoid region. One of these 
branches descends vertically to join with the superficial cervical nerve from the cervical 
plexus; others supply the Platysma. 
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Auditoby Nerve. 

The Auditory Nerve (j)ortio mollis of the seventh pair) is the special nerve of 
the sense of hearing, being distributed exclusively to the internal ear. 

The auditory nerve appears at the base of the brain, in the groove between the 
olivary and restiform bodies at the lower bolder of the pons. It lies external to the 
fiicial nerve. It has three origins :—1. From the superior vermiform process of the 
cerebellum. 2 and 3. From the inner and outer auditory nuclei formed chiefly by the 
grey substance of the posterior pyramid and restiform body. The nerve winds round 
the restiform body, from which it receives fibres, and passes forwards across the pos¬ 
terior border of the crus cerebelli, in company with the facie# nerve, from which it is 
partially separated by a small artery. It then enters the meatus auditorius internus, 
in company with the facial nerve, and, at the bottom of the meatus, divides into two 
branches, cochlear and vestibular, and which are distributed, the former to the cochlea, 
the latter to the vestibule and semicircular canals. The auditory nerve is very soft 
in texture (hence the name portio mollis )'destitute of neurilemma, and, within the 
meatus, receives one or two filaments from the facial. The distribution of the auditory 
nerve in the internal oar will be found described along with the anatomy of that 
organ in a subsequent page. 

Emuth Pair. (Fig. 292.) 

The eighth pair consists of three nerves : the glosso-pharyngcal, pneumogastric, and 
spinal accessory. 

The Guosso-Pharynukat. Nerve (fig. 292) is distributed, as its name implies, 
to the tongue and pharynx, being the nerve of sensation to the mucous membrane of 

the pharnyx, fauces, and tonsil; of motion 
to the Pharyngeal muscles; and a special 
nerve of taste in all the parts of the tongue 
to which it is distributed. It is the smallest 
of the three divisions of the eighth pair, 
and arises by three or four filaments closely 
connected together, from the upper part of 
the medulla oblongata, immediately behind 
the olivary body. 

Its deep origin may be traced through 
the fasciculi of the lateral Jract, to a 
nucleus of grey matter at the lower part of 
the lldf>r of the fourth ventricle above 
tlic nucleus of the vagus and below that of the auditory nerve. From its superficial 
origin, it pa sses outwards ac ross th&jfloixulu s. and leave s t he skul l a t the central par t 
of the jngulaa. foraroemip a se parate sheath of the dura mater and arachnoid, in front 
of the pneu mogast ri c and spinal access ory nerves. In its passage through the 
jugularl'oramen, it grooves The lower l>or 3 er~Sf"the petrous portion of the temporal 
bone; and, at its exit, from the skull, passes fo rwards betwe en the jugu lar vei n and 

and descends in front of the latter vessel, and beneath ~the" 
muscles connected with it, to the lower border of the Stylo- 
pharyngeus. The nerve now curves inwards, forming an arch on the side of the neck, 
and lying upon the Styl^-pharyngeus and Middle constrictor of the pharynx, above 
the superior laryngeal nerve. It then passes beneath the Hyo-glossus, and is finally 
distributed to the mucous membrane of the fauces, and base of the tongue, the mucons 
glands of the mouth and tonsil. 

In passing through the jugular foramen, the nerve presents, in succession, two 
gangliform enlargements. The superior, the smaller, is called the jugular ganglion, 
the inferior and larger the petrous ganglion, or the ganglion of Andersch. 

The superior, or jugular ganglion , is situated in the upper part of the groove in 
which the nerve is lodged during it® passage through the jugular foremen. It is of 


iut ornaljrarotid artery , 
stjdowTprocefis and the 
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very small size, and involves only the outer side of the trunk of the nerve, a small 
fasciculus passing beyond it, which is not connected directly with it. 


The inferior, or petrous 
ganglion, is situated in a de¬ 
pression in the lower border 
of the petrous portion of the 
temporal bone ; it is larger 
than the former, and involves 
the whole of the fibres of the 
nerve. From this ganglion 
arise those filaments which 
connect the glosso-pharyngeal 
with other nerves at the base 
of the skull. 

Its branches of communi¬ 
cation are with the pneumo- 
gastric and sympathetic. 

The brandies to the pneu- 
mognstric are two filaments, 
one tQ its auricular branch, 
and one to the upper ganglion 
of the pneumogastric. 

Tho branch to the sympa¬ 
thetic is connected with the 
superior cervical ganglion. 

There is also a branch of 
communication with the facial 
which perforates tho posterior 
belly of the Digastric. It 
arises from the trunk of the 
nerve below the petrous gan¬ 
glion, and joins the facial just 
after its exit from the stylo¬ 
mastoid foramen. 

The branches of the glosso¬ 
pharyngeal nerve are the 
tympanic, carotid, pharyngeal, 
muscular, tonsillar, and lin¬ 
gual. 

The tympanic branch (Ja¬ 
cob son’s n erve) arises from the 
peirousganglion, and enters a 
small bony canal in the lower 
surface of the petrous portion 
of the temporal bone; the 
lqwer opening of which is 
situated on the bony ridge 
which separates the carotid 
canal from the jugular fossa. 
Jacobson's nerve ascends to 
the tympanum, enters, that 
cavity by an aperture in its 
floor close to the inner wall, 
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and divides into three brandies, which are contained in grooves upon the surface of 
the promontory, forming the tympanic plexus. 

: Its branches of distribution are, one to the fenestra rotunda, one to the fenestra 

ovaiis, and one to the lining membrane of the Eustachian tube and tympanum. 
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Its branches of communication are three, and occupy separate grooves on the 
surface of the promontory. One o f these arches forwards and downwards to the 
carotid canal to j oin the camllcl Iplexus. A runs vertically upwards to join 

the greater su perficia l.peteoa ftl"perve . as it lies in the hiatus Eallopii. T he third 

branch runs uji'Wmls and forwarcTsTTihrough the substance of the petrous portion of 
the temporal l>one. In its course it passes by the ganglionic enlargement of the 
facial nerve, and receiving a connecting filament from it, becomes the lesser superficial 
petrosal nerve. This nerve enters the skull through a small aperture, situated ex¬ 
ternal to the hiatus Fallopii on the anterior surface of the petrous bone; courses 
forwards across the base of the skull and emerges through a foramen in the middle 
fossa (sometimes'the foramen ovale), and joins the otic ganglion. 

* The carotid branches descend along the trunk of the internal carotid artery as far 
as its point of bifurcation, communicating with the pharyngeal branch of the pueumo- 
gastric, and with branches of the sympathetic. 

The pharyngeal branches are three or four filaments which unite opposite the 
Middle constrictor of the pharynx with the pharyngeal branches of the pneumogastric,’ 
the external laryngeal, and sympathetic nerves, to form the pharyngeal plexus, branches 
from which perforate the muscular coat of the pharynx to supply the muscles and 
mucous membrane. 

The muscular branches are distributed to the Stylo-pharyngeus. 

The tonsillar branches supply the tonsil, forming a plexus (cireularis tonsillaris) 
around this body, from which branches are distributed to the soft palate and fauces, 
where they communicate with the palatine nerves. 

The lingwil branches are two in number: one supplies the mucous membrane 
covering the surface of the base of the tongue; the other perforates its substance, and 
supplies the mucous membrane and papilla; of the side of the organ. 

The Pneumogastric Nerve (nervus vagus or par vagum) has a more extensive 
distribution than any of the other cranial nerves, passing through the neck and 
thorax to the upper part of the abdomen. It is composed of both motor and sensitive 
filaments. It supplies the organs of voice and respiration with motor and sensitive 
fibres; and the pharynx, (esophagus, stomach, and heart with motor influence. Its 
superficial origin is by eight or ten filaments from the lateral tract immediately 
behind the olivary body and below the glosso-pharyngeal; its fibres may, however, 
be traced deeply through the fasciculi of the medulla, to terminate in a grey nucleus 
near the lower part of the floor of the fourth ventricle. The filaments become 
united, and form a flat cord, which passes outwards across the flocculus to the jugular 
foramen, through which it emerges from the cranium. In passing through this 
opening, the pneumogastric accompanies the spinal accessory, being contained in the 
same sheath of dura mater with *it, a membrancais septum separating it from the 
glosso-pharyngeal, which lies in front. The nerve in this situation presents a well- 
marked ganglionic enlargement, which is called ganglion jugulare, or the ganglion 
of the root ofjjie pneuumyastric : to it the accessory part of the spinal accessory nerve 
is connected. After the exit of the nerve from the jugular foramen, a second 
gangliform swelling is formed upon it, called the ganglion inferius, or the ganglion 
of the trunk of the nerve; below which it is again joined by filaments from the 
accessory nerve. The nerve passes vertically down the neck within the sheath of tljp 
carotid vessels, lying between the in ter nal carotid artery an d inter nal iutm lar vein 
a s far as the thyroid yar tilaffp. and then between title same vein and the co mmon" 
ca rotid to the root of the ne cET* Here the course of the nerve becomes cjiffere^ fr on 
the two sides of the body: * 

On the right side, the nerve passes across the subclavian artery between it and 
the subfltavian vein, and descends by the side of the trachea to the back part of the 
root of the lung, where it spreads out in a plexiform network (posterior pulmonary), 
from the lower part of which two cords descend upon the oesophagus, on which they 
divide, forming, with branches from the opposite nerve, the oesophageal plexus 
(plexus guise); below, these branches are collected into a single cord, which, runs 
along the back part of the oesophagus, enters the abdomen, and is distributed to the 



CRANIAL NERVES. 


528 


posterior surface of the stomach, joining the left side of. the cceliae plexus, and the 
splenic plexus. 

On the left side, the pneumogastric nerve enters the chest between the left carotid 
and subclavian arteries, behind the left innominate vein. It crosses the arch of the 
aorta, and descends behind the root of the left lung and along the anterior surface 
of the oesophagus to the stomach, distributing branches over its anterior surface, 
some extending over the great cul-de-sac, and others along the lesser curvature. 
Filaments from these branches enter the gastro-hepatits omentum, and join the left 
hepatic plexus. 

The ganglion of the root is of a greyish colour, circular in form, about two lines 
in diameter, and resembles the ganglion on the lai*go root of the fifth nerve. 

Connecting branches. To this ganglion the accessory portion of the spinal 
accessory nerve is connected by several delicate filaments; it also has a communicating 
twig with the petrous ganglion of the glosso-pharyngeal, with the facial nerve by 
means of its auricular branch, and with the sympathetic by means of an ascending 
filament from the superior cervical ganglion. 

The ganglion of the trunk (inferior) is a plexiform cord, cylindrical in form, of a 
reddish colour, and about an inch in length ; it involves the whole of the fibres of the 
nerve, except the portion of the nerve derived from the spinal accessory, which 
blends with the nerve beyond the ganglion. 

Connecting branches. This ganglion is connected with the * hypoglossal, the 
superior cervical ganglion of the sympathetic, and the loop between the first and 
second corvical nerves. 


The branches of the pnoimogastric are—- 


In the jugular fossa 
In the neck 

In the thorax 
In the abdomen 


Auricular. 

Pharyngeal. 

Superior laryngeal. 
Recurrent laryngeal. 
Cervical cardiac. 
Thoracic cardiac. 
Anterior pulmonary. 
Posterior pulmonary. 
(Esophageal. 

Gastric. 


The auricular branch (Arnold’s) arises from the ganglion of the root, and is 
joined soon after its origin by a filament from the petrous ganglion of the glosso¬ 
pharyngeal; it passes outwards behind the jugulifr vein, and enters a small canal 
on the outer wall of the jugular fossa. Traversing the substance of the temporal 
bone, it crosses the aquasductus Fallopii about two lines above its termination at the 
stylo-mastoid foramen ; here it gives off an ascending branch- which joins the facial, 
and a descending brunch which communicates with the posterior auricular branch 
of the same nerve : the continuation of the nerve reaches the surface by passing 
through the auricular fissure between the mastoid process and the external auditory 
n^eatus, supplies the integument at the back part of the pinna, and communicates 
with the branches of the auricularis magnus. 

The pharyngeal branch, the principal motor nerve of the pharynx, arises from 
the upper part of the inferior ganglion of the pneumogastric, receiving a filament 
from the accessory portion of the spinal accessory; it passes across the internal 
carotid artery (in front or behind), to the upper border of the Middle constrictor, 
where it divides into numerous filaments, which communicate with those from the 
glosso-pharyngeal, superior laryngeal (its external branch), and sympathetic, to form 
the pharyngeal plexus, from which branches are distributed to the muscles and 
mucous membrane of the pharynx. As this nerve crosses the internal carotid, some 
; ffn nenU are distributed, together with those from the glosso-pharyngeal, upon the 
of this vessel. 

1 The superior laryngeal is the nerve of sensation to the larynx. It is larger than 
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the preceding, and arises from the middle of the inferior ganglion of the pneumo- 
gastric. In its com-se it receives a branch from the accessory portion of the spinal 
accessory nerve. It descends, by the side of the pharynx, behind the internal carotid, 
where it divide s int o two branches, the external and internal laryngeal. 

The exte rnal la ryngeal branch, the smaller, descends by the side of the larynx, 
beneath the Sterno-thyroid, to supply the Crieo-thyroid muscle and the thyroid gland. 
It gives branches to the pharyngeal plexus, and the Inferior constrictor, and com- 
municates with the superior cardiac nerve, l>ehind the common carotid. 

The internal laryngeal branch descends to the opening in the thyro-hyoid mem¬ 
brane, through which it passes with the superior laryngeal artery, and is distributed 
to the mucous membrane of the larynx. A small branch enters the Arytenoid 
muscle, and another communicates with the recurrent laryngeal nerve. 

The branches to the mucous membrane are distributed, some in front to the 
epiglottis, the base of the tongue, and the epiglottidean glands; while others pass 
backwards, in the aryteno-epiglottideau fold, to supply the mucous membrane 
surrounding the superior orifice of the larynx, as well as the membrane which lines 
the cavity of the larynx as low down as the vocal cord. 

The filament to the Arytenoid muscle is distributed partly to it, and partly to 
tlie mucous lining of the larynx. 

The filament which joins with the recurrent laryngeal, descends beneath the 
mucous membrane on the inner surface of the lateral part of the thyroid cartilage, 
where the two nerves become united. 

The inferior or recurrent larynyeo.l, so called from its reflected course, is the motor 
nerve of the larynx. It arises otj, the right side, in front of the subclavian artery ; 
winds from before backwards roun 3 . that vessel, and ascends obliquely to the side of 
the trachea, behind the common carotid and inferior thyroid arteries. On the left 
side, it arises in front of the arch of the aorta, and winds from before backwaids 
round the aorta at the point where the obliterated remains of the ductus arteriosus 
are connected with it, and then ascends to the side of the trachea. The; nerves on 
both sides ascend in the groove between the trachea and resophagus, and, passing; 
under the lower border of the Inferior constrictor muscle, enter the larynx behind 
the articulation of t^e inferior cornu of the thyroid cartilage with the cricoid, being 
distributed to all the muscles of the larynx, excepting the Crieo-thyroid, and joining 
with the superior laryngeal. 

The recurrent laryngeal, as it winds round the subclavian artery and aorta, gives 
off several cardiac filaments, which unite with the cardiac branches from the pneumo- 
gastric and sympathetic. As it ascends in the neck, it gives oil' oesophageal branches, 
more numerous on the left than on the right side, which supply the mucous mem¬ 
brane and muscular coat of tlio {esophagus ; tracheal branches to the mucous mem¬ 
brane and muscular fibres of’the trachea; and souio pharyngeal filaments to the 
Inferior constrictor of the pharynx. 

The cervical cardiyj: branches, two or three in nupnber, arise from the pneumo- 
gastric, at the upper and lower part of the neck. 

The superior branches are small, and communicate with the cardiac branches of 
the sympathetic, and with the great cardiac plexus. 

The inferior branches, one on each side, arise at the lower part of the netdc, 
just above the first rib. On tlie right side, this branch passes in front or by the 
side of the arteria innominata, and communicates with ,0110 of the cardiac nerves' 
proceeding to the-deep cardiac plexus. On the left side, it passes in front of the arch 
of the aorta, and joins the superficial cardiac plexus. 

The thoracic cardiac branches, on the right side, arise from the trunk of the 
pneu^ogastric, as it lies by the side of the trachea, and from its recurrent laryngeal 
branch ; but on the left side from the recurrent nerve only ; passing inwards they 
terminate, in the deep cardiac plexus. 

The anterior pulmonary branches, two or three in number, and of small size, are 
distributed on the anterior aspect of the root of the lungs. They join with filaments 
from the sympathetic, and form the anterior pulmonary plexus. 

M M 
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The posterior pulmonary branches, more numerous and larger than the anterior, 
are distributed on the posterior aspect of the root of the lung: they are joined by 
filaments from the third and fourth thoracic ganglia of the sympathetic, and form the 
♦posterior pulmonary plexus. Branches from both plexuses accompany the ramifica¬ 
tions of the air-tubes through the substance of the lungs. 

The oesophageal branches are given off from the pneumogastric both aljove and 
below the pulmonary branches. The lower arts more numerous and larger than the 
upper. They form, together with branches from the opposite nerve, the oesophageal 
plexus, or plexus gulie. 

The gastric branches are the terminal filaments of the pneumogastric nerve. The 
nerve on the right side is distributed to the posteiior surface of the stomach, and 
joins the left side of the cceliac plexus and the splenic plexus. The nerve on the left 
side is distributed over the anterior surface of the stomach, some filaments passing 
across the great cul-de-sac, and others along the lesser curvature. They unite with 
branches of the right nerve and with the sympathetic, some filaments passing through 
the lesser omentum to the left hepatic plexus. 

The Spinal Accessory Nerve consists of two parts: one, the accessory part to 
the vagus, and the other the spinal portion. 

The accessory part, the smaller of the two, arises by four or five delicate filaments 
from the lateral tract of the cord below the roots of the vagus ; these filaments mav 
lie traced to a nucleus of grey matter at the back of the medulla, below the origin of 
tlie vagus. It joins, in the jugular foramen, with the upper ganglion of the vagus 
by- one or two filaments, and is continued into the vagus below the second ganglion. 
It gives branches to the pharyngeal and superior laryngeal branches of the vagus. 

/ The spinal portion, firm in texture, arises by several filaments from the lateral 
tract of the cord, as low down as the sixth cervical nerve; the fibres pierce the tract, 
, and are connected with the anterior horn of the grey matter of the cord. This 
portion of the nerve ascends between the ligamentum denticulatum and the posterior 
I roots of the spinal nerves, enters the skull through the foramen magnum, and it is then 
directed outwards to the jugular foramen, through which it passes, lying in the same 
sheath as the pneumogastric, but separated from it by a fold of the arachnoid, and is 
here connected with the accessory portion. At its exit from the jugular foramen, it. 
passes backwaj'ds, either in front of or behind the internal jugular vein, and descends 
obliquely behind the Digastric and Stylo-hyoid muscles to the upper part of the 
Sterno-mastoid. It pierces that muscle, and passes obliquely across the occipital 
triangle, to terminate in the deep surface of the Trapezius. This nerve gives several 
branches tp the Stemo-mastoid during its passage through it, and joins in its 
substance with branches from the third cervical, fin the occipital triangle it joins 
with the second and third cervical 'nerves, and assists in the formation of the cervical 
plexus, and occasionally of the great auricular nerve. 'On the front of the Trapezius, 
it is reinforced by branches from the third, fourth, and fifth cervical nerves, joins 
with the posterior branches of the spinal nerves, and is distniVuted to 4 he Trapezius, 
some filaments ascending and others descending in the substance of the muscle as far 
as its inferior angle ,) 

Ninth, or Hypoglossal Nerve. (Pig. 294.) 

The Ninth, or Hypoglossal Nerve, is the motor nerve of the tongue. It arises 
hy several filaments, from ten to fifteen in number, from the groove between the 
pyramidal and olivary bodies, in a continuous line with the anterior roots of the 
spinal nerves. The deep origin of the nerve can be traced through the olivary body 
to a special nucleus^ at the lowest point of the fourth ventricle, close to the decus¬ 
sation of the pyramids. The filaments of this nerve are collected into two bundles, 
which perforate the dura mater separately, opposite the anterior condyloid foramen, 
and unite together after their passage through it. In those cases in which the 
anterior condyloid foramen in the occipital bone is double, those two portions of the 
nerve are separated by the small piece of bone which divides the foramen. The nerve 




NINTH. 


S3i 

descends almost vertically to a point corresponding with the angle of the jaw. It 
is at first deeply seated beneath the internal carotid artery and internal jugular 
vein, and intimately connected with the pneumogastric nerve ; it then passes forwards 
between the vein and artery, and lower down in the neck becomes superficial below the* 
Digastric muscle. The nerve then loops round the occipital artery, and crosses the 
external carotid below the tendon, of the Digastric muscle. It passes beneath the 
Mylo-hyoid muscle, lying between it - and the Hyo-glossus, and communicates at the 
anterior border of the latter muscle with the gustatory nerve; it is then continued 
forwards in the fibres of the Gcnio-liyo-glossus muscle as far as the tip of the tongue, 
distributing branches to its substance. 


294.—ITvpoglossal Nerve, Cervical Plexus, and their Branches. 



Branches of this nerve communicate with the 

Pneumogastric. First and second qervical nerves. 

Sympathetic. Gustatory? 

The communication with the pneumogastric takes place close to the exit of the 
nerve from the skull, numerous filaments passing between the hypoglossal and lower 
ganglion of the pneumogastric ; sometimes the two nerves are united so as to form 
one mass. 

The communication with the sympathetic takes place opposite the atlas by 
brunches derived from the superior cervical ganglion, and in the same situation the 
nerve is joined by a filament derived from the loop connecting the first two cervical 
nerves. 


MM2 
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'['he communication with the gustatory takes place near the anterior border of 
the Hyo-glossus muscle by numerous filaments which ascend upon it. 

The branches of distribution are the 

Descendens noni. Thyro-hyoid. 

Muscular. 

The dcscev/lc/ns noni is a long slender branch, which quits the, hypoglossal where 
it turns round the occipital artery. It descends obliquely across the sheath of the 
carotid vessels, and joins just below the middle of the neck, to f orm a loop with the 
communicating branches from the second and third cervical nerves. From the con¬ 
vexity of this loop branches pass forwards to supply the Stemo-hyoid, Sterno¬ 
thyroid, and both bellies of the Omo-liyoid. According to Arnold, another filament 
descends in front of the vessels into the chest, and joins the cardiac and phrenic 
■nerves. The descendens noni is occasionally contained i n the sheath of the carotid 
vessels, being sometimes ‘placed over and sometimes beneath the internal jugular 
vein. 

The thyro-hyoid is a small bl anch, arising from the hypoglossal near the posterior 
border of the Hyo-glossus; it passes obliquely across tlxo great cornu of the hyoid 
bone, and supplies the Thyro-hyoid muscle. 

The muscular branches are distributed to the Stylo-glossus, Hyo-glossus, Genio¬ 
hyoid, and Uenio-hyo-glossus muscles. At the under surface of the tongue, numerous 
slender branches pass upwards into the substance of the organ. 



The Spinal Nerves. 


1 IITE .spinal nerves ai - e so called, because they take their origin from the spinal 
cord, and are transmitted through the intervertebral foramina on either sale 
of the spinal column. There are thirty-one pairs of spinal nerves, which are 
arranged into the following groups, corresponding to the region of the spine through 
which they pass :— 


Cervical 

Dorsal 

Dumber 

Sacral 

Coccygeal 


8 pairs. 
12 „ 

5 ?» 

5 ... 

T „ 


It will be observed, that each group of nerves corresponds in number with the 
vertebra? in that, region, except the cervical and coccygeal. 

Each spinal nerve arises by two roots, an anterior, or motor root, arul a posterior, 
or sensory root. 

Hoots of the Spinal Nerves. 


The anterior roots arise somewhat irregularly from a linear series of depressions, 
on the antoro-lateral column of the spinal cord, gradually approaching towards the 
anterior median fissure as they descend. 

The fibres of the anterior roots, according to the researches of Dr. Lockhart 
Clarke, are attached to the anterior part of the antero lateral column ; and, after 
penetrating horizontally through the longitudinal fibres of this tract, enter the grey 
substance, where their fibrils cross each other and diverge in all directions, like the 
expanded hairs of a brush, some of idem running more or less longitudinally up¬ 
wards and downwards, and others decussating with those of the opposite side through 
the anterior commissure in front .of the central canal. Kollikor states that many 
fibres of the anterior root enter the lateral column of the same side, where, turning 
upwards, they pursue their course as longitudinal fibres. In other respects, the 
description of the origin of the anterior roots by these observers is very similar. 

The postd’riwroolT’iZie all attached to the cord at the postero-lateral fissure. They 
enter the grey substance of the posterior cornu, either directly through the substantia 
gelatinosa, or indirectly, by first passing through the. white matter of the posterior 
column and winding round in front of the caput cornu. Those which enter the grey 
matter at once, for the most pai‘t turn upwards and downwards, and become con¬ 
tinuous with the fine nerve-plexus in the central portion of the grey matter; some 
few fibres pass transversely through the posterior commissure to the opposite side, 
and others into the anterior cornu of the same side. Those fibres which enter the 
grey matter m front of the caput cornu, reach the posterior vesicular column and 
blend with it; a few fibres passing through it, to become longitudinal in the posterior 
column of the cord. 

The posterior roots of the neiwes are larger, but the individual filaments are finer 
and more delicate than those of the anterior. As their component fibrils pass out¬ 
wards, towards the aperture in the dura mater, they coalesce into two bundles, receive 
a tubular sheath from that membrane, and enter the ganglion which is developed upon 
each root. 
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I The -posterior root of the first .cervical nerve forms an exc eptio n to these ch arac- 
ters._ It is smaller than the anterior, has frequently no_gangliojq, developed upon it, 
and when the ganglion exists, it is often situated within the dura mater. 

The anterior roots are the smaller of the two, devoid of any ganglionic enlarge¬ 
ment, and their component fibrils are collected into two bundles, near the interverte¬ 
bral foramina. 

Ganglia of the Spinal Nerves. 

A ganglion is developed upon the posterior root of each of the spinal nerves. 
These ganglia are of an oval form, and of a reddish colour; they bear a proportion 
in size to the nerves upon which they are formed, and are placed in the interver¬ 
tebral foramina, external to the poiut where the nerves perforate the dura mater. 
Each ganglion is bifid internally, where it is joined by the two bundles of the posterior 
root, the two portions being united into a single mass externally. The ganglion upon 
the first and second cervical nerves form an exception to these characters, being placed 
on the arches of the vertebrae over which the nerves j>ass. The ganglia, also, of the 
Baeral nerves are placed within the spinal canal; and that on the coccygeal nerve, also 
in the canal about the middle of its posterior root. Immediately beyond the ganglion, 
the two loots coalesce, tlioir fibres intermingle, and the trunk thus formed passes out 
of the invertebral foramen, and divides into an anterior division * for the supply of 
the anterior part of the body; and a pasterior division for the posterior part, each 
containing fibres from both roots. 

Anterior Divisions of the Spinal Nerves. 

The anterior divisions of the spinal nerves supply the parts of the body in front 
of the spine, including the limbs. They are for the most part larger than the 
posterior divisions; this increase of size being proportioned to the larger extent of 
structures they are required to supply. Each division is connected by slender fila¬ 
ments with the sympathetic. In the dorsal region, the anterior divisions of the spinal 
nerves are completely separate from each other, and are uniform in their distribution ; 
but in the cervical, lumbar, and sacral regions, they form intricate plexuses previous 
to their distribution. 

Posterior Divisions of ’the Spinal Nerves. 

c 

The posterior divisions of the spinal mrves are generally smaller than the anterior; 
they arise from the trunk resulting from the unioft of the roots, in the intervertebral 
foramina; and, passing backwards, divide into external and internal branches, which 
are distributed to the muscles and integument behind the spine. The first cervical 
and lower sacral nerves are exceptions to these characters. 

Cervical Nerves. 

* The roots of the cervical nerves increase in size from the first to the fifth, and then 
remain the same size to the eighth. The posterior roots bear a proportion to the 
anterior as 3 to 1, which .is much greater than in any other region, the individual 
filaments being also much larger than those of the anterior roots. In direction, the 
roots of the cervical are less , oblique than those of the other spinal nerves. The first 
cervical nerve is directed a little upwards and outwards; the second is horizontal; 
the others are directed obliquely downwards and outwards, the lowest being the most 
oblique, and consequently longer than the upper, the distance between their place of 
origin and their point of exit from the spinal canal never exceeding the depth of one 
vertebra. 

* For the sake of clearness, I have thought it better to call the primary branches into 
which the Compound nerve divides, ‘ divisions/ iustead of' branches ’ as in the former editions. 
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The trunk of the first cervical nerve (.suboccipital ) leaves the spinal canal, between 
the occipital bone and the posterior arch of the atlas; the second, between the posterior 
arch of the atlas and the lamina of the axis; and the eighth (the last), between the 
last cervical and first dorsal vertebrae. 

Each nerve, at its exit from the intervertebral foramen, divides into an anterior 
and a posterior division. The anterior divisions of the four upper cervical nerves form 
the cervical plexus. The anterior divisions of the four lower cervical nerves, together 
with the first dorsal, form the brachial plexus. 


Anterior Divisions of the Cervical Nerves. 

The anterior division of the first, or suboccipital nerve, is of small size. It escapes 
from the spinal canal through a groove upon the posterior arch of the atlas. In this 
groove it lies beneath the vertebral artery, to the inner side of the Rectus capitis 
lateralis. As it crosses the foramen in the transverse process of the atlas, it receives 
a filament from the sympathetic. It then descends, in front of this process, to com¬ 
municate With an ascending branch from the second cervical nerve. 

Communicating filaments from this nerve join the pneumogastric, the hypo-glossal 
and sympathetic, and some branches are distributed to the Rectus lateralis and the 
two Anterior recti. According to Valentin, the anterior division of the suboccipital 
also distributes filaments to the occipito-atloid articulation, and mastoid process of the 
temporal bone. 

The anterior division of the second cervical nerve escapes from the spinal canal, 
between the posterior arch of the atlas and the lamina of the axis, and, passing for¬ 
wards on the outer side of the vertebral artery, divides in front of the Inter-transverse 
muscle, into an 'ascending branch, which joins the first cervical; and one or two 
descending branches which join the third. It gives off the small occipital; a branch; 1 
to assist in forming the great auricular; another to assist in forming the superficial 1 
cervical; one of the cornmunicantes noni, ancTa filament to the stemo-mastoid, which] 
communicates in the substance of the muscle with the spinal accessory. ! 

The anterior division of the third cervical nerve is double the size of the preceding. 
At its exit from the intervertebral foramen, it passes downwards and outwards 
beneath the Sterno-mastoid, and divides into two branches. The ascending branch 
joins the anterior division of the second cervical; the descending branch pisses down 
in front of the Scalenus anticus, and eommunicates with the fourth. It gives off the; 
greater part of the great auricular and superficial cervical nerves; one of the com-; 
municantes noni; a branch to the supra-clavicular nerves; a filament to assist inf 
forming the phrenic and mnsetdar branches k> the levator anguli scapulae, and 
Trapezius; this latter nerve communicates beneath the muscle with the spinal acoeB-i 
sory. Sometimes the nerve to the Scalenus medius is derived from this source. 

The anterior d'o fi fion of the fourth cervical is of the same size as the preceding. 
It receives a branch from the third, sends a communicating branch to the fifth 
cervical, and passing downwards and outwards, divides into numerous filaments, 
which cross the posterior triangle of the neck, forming the supra-clavicular nerves. 
It usually gives a branch to the phrenic nerve, whilst it is contained in the in^er- 
transverse space, and sometimes a branch to the Scalenus medius muscle. 

The anterior divisions of the fifth, sixth, seventh, and eighth cervical nerves are 
remarkable for their large size. They are muc 4 i larger than the preceding nerves, 
and are all of equal size. They assist in the formation of the brachial plexus. 

Cervical Plexus. 

The cervical plexus (figs. 294, 295) is formed by the anterior divisions of the four 
upper cervical nerves. It is situated opposite the four upper vertebrae, resting upon 
the Levator anguli scapulge, and Scalenus medius muscles, and covered in by the 
Sterno-mastoid. 
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Its branches may be divided into two groups, superficial and deep, which may be 
thus arranged :— 


Superficial 


Ascendingj 


Superficialis colli. 
Auricularis rnagnus. 
Occipitalis minor. 


Descending. Supra-clavicular 


''Sternal. 

Clavicular. 

Acromial. 


Internal 

Deep 

1 External 


( Communicating. 

J Muscular. 

J Communicans noni. 
I Phrenic, 
f Communicating. 

I M uscular. 


Superficial Branches of the Cervical Plexus. 

The Superjicialis C'oUi arises from the second and third cervical nerve, turnaround 
the posterior border of the Stemo-mastoid about its middle, and passing obliquely 
forwards beneath the external jugular vein to the anterior border of that muscle, per¬ 
forates the deep cervical fascia, and divides beneath the Platysma into two branches, 
which are distributed to the antero lateral parts of the neck. 

The ascending branch gives a filament, which accompanies the external jugular 
vein ; it then passes upwards to the submaxillary region, and divides into branches, 
some of which form a plexus with the cervical branches of the facial nerve beneath 
the Platysma; others pierce that muscle, supply it, and are distributed to the integu¬ 
ment of the upper half of the neck, at its fore part, as high as the chin. 

The descending branch pierces the Platysma, and is distributed to the integument 
of the side and front of the neck, as low as the sternum. 

This nerve is occasionally represented by two or more filaments. 

The Auricularis Magnus is the largest of the ascending branches. It arises from 
the second and third cervical nerves, winds round the posterior border of the Stemo- 
mastoid, and after perforating the deep fascia, ascends upon that muscle beneath the 
Platysma to the parotid gland, where it divides into-numerous branches. 

The facial branches pass across the parotid, and are distributed to the integument 
# of the face; - others penetrate the substance of the gland, and communicate with the 
facial nerve. . 

I* 

The posterior or auricular branches ascend to supply the integument of the back 
part of the pinna, communicating with the auricular branches of the facial and pneu- 
mogastric nerves. 

The mastoid branch joins the posterior auricular branch offfte taci'ajT'and crossing 
the mastoid process, is distributed to the integument behind the Car. 

The Occipitalis Minor (fig. 301, p. 551) arises from the second cervical nerve; it 
curves round the posterior border of the Bterno-mastoid above the preceding, and 
asfcends vertically along the posterior bol der of that muscle to the back part of the 
side of the head. Near the cranium it perforates the deep fascia, and is continued 
upwards along the side of the hpad behind the ear, supplying the integument and 
Occipito-frontalis muscle, and communicating with the occipitalis major, auricularis 
rnagnus, and posterior auricular branch of the facial. 

This nerve gives off an auricular branch, which supplies the Attollens aurem 
and the integument of the upper and back part of the auricle, communicating with 
the mastoid branch of the auricularis rnagnus. This branch is occasionally derived 
from the great occipital nerve. The occipitalis minor varies in size; it is occasionally 
’dbuble. 

' The Descending or supra-clavicular branches arise from the third and fourth 
/ cervical neiv@s|$»emerging beneath the posterior border of the Bterno-mastoid, they 
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descend in the interval between that muscle and the Trapezius, and divide into 
branches, which are arranged, according to their position, into three groups. 

The inner or sternal branch crosses obliquely over the clavicular and sternal 
attachments of the Stemo- mastoid, and supplies the integument as far as the median 
line. 

The middle, or clavicular branch crosses the clavicle, and supplies th§ integument 
over the Pectoral and Deltoid muscles, communicating with the cutaneous branches 
of the upper intercostal nerves. The clavicular branch has been known to pass 
through a foramen in the clavicle, at the junction of the outer with the middle third 
of the bone. 

295.—Plan of the Cervical Plexus. 


RECT. CAP*. LAT. 



The external or acromial branch passes obliquely across the outer surface of the 
Trapezius and the acromion, and supplies the integument of the upper and back part 
of the shoulder. 

Deep Branches of ttie Cervical PlSxus. Internal Series. 

The communicating branches consist of several filaments, which pass from the 
loop between the first and second cervical nerves in front of the atlas to the pneumo- 
gastric, hypoglossal, and sympathetic ; and a communicating branch between the 
fourth and fifth cervical. 

Muscular branches supply the Anterior recti and Rectits lateralis muscles ; they 
proceed from the first cervical nerve, and from the loop formed between it and the 
second. 

The Oommunicans Mont (fig. 294) consists usually of two filaments, one being 
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derived from the second, and the other from the third cervical. These filaments 
pass vertically downwards on the outer side of the internal jugular vein, cross in 
front of the vein a little below the middle of the neck, and form a loop with the 
desceudens noni in front of the sheath of the carotid vessels. Occasionally, the 
junction of these nerves takes place within the sheath. 

The Phrenic Nerve (internal respiratory of Bell) arises from the third and fourth 
cervical nerves, and receives a communicating branch from the fifth. It descends 
tactile root of the neck, lying obliquely across the front of the Scalenus anticus, 
passes over the first part of the subclavian artery, between it and the subclavian 
vein, and, as it enters the chest, crosses the internal mammary artery near its root. 
Within the chest, it descends nearly vertically in front of the root of the lung, and 
by the side of the pericardium, between it and the mediastinal portion of the pleura, 
to the Diaphragm, where it divides into branches, which separately pierce that 
muscle, and are distributed to its under surface. 

The two phrenic nerves differ in their length, and also in their relations at the 
upper part of the thorax. 

The right nerv- is situated more deeply, and is shorter and more vertical in 
direction than the left; it lies on the outer side of the right vena innominata and 
superior vena cava. 

The left nerve is rather longer than the right, from the inclination of the heart to 
the left side, and from the Diaphragm being lower on this than on the opposite side. 
A t the upper part of the thorax, it crosses in front of the arch of the aorta to the 
root of the lung. 

Each nerve supplies filaments to the pericardium and pleura, and near the chest 
is joined by a filament from the sympathetic, by another derived from the fifth and 
sixth cervical nerves, and, occasionally, by one from the union of the doscendens noni 
with the spinal nerves : this filament is found, according to Swan, only on the left 
side. It is also usually connected by a filament with the nerve to the Subclavins 
muscle. Branches have been described as passing to the peritoneum. 

From the right nerve, one or two filaments pass to join in a small ganglion with 
phrenic branches of the solar plexus : and branches from this ganglion are dis¬ 
tributed to the hepatic plexus, the suprarenal capsule, and inferior vena cava. 
From the left nerve, filaments pass to join the phrenic plexus, but without any 
ganglionic enlargement. 


Deri* Branches of the Cervical Plexus. External Series. 

o 

Communicating branches. The cervical plexus communicates with the spinal 
accessory nerve, in the substance of the Sterno-mastoid muscle, in the occipital 
triangle, and beneath the Trapezius. 

Muscular branches are distributed to the Sterno-mastoid, Levator anguli scapula*, 
Scalenus medius and Trapezius. 

The branch for the Sterno-mastoid is derived from the second cervical, the 
Levator anguli scapula; receiving branches from the third, and the Trapezius 
branches from the third and fourth. The Scalenus medius is supplied sometimes 
from the third, sometimes the fourth, and occasionally from both nerves. 

Posterior Divisions op the Cervical Nerves. 

' The posterior divisions of the cervical nerves (fig. 301, p. 551) with the exception 
.of those of the first two, pass backwards, and divide, behind the posterior Inter- 
transverse muscles, into external and internal branches. 

The external branches supply the muscles at the side of the neck, viz., the Cervi- 
ealis ascendens, Trans versa,lis colli, and Trachelo-mastoid. 

The external branch of the second cervical nerve is the largest; it is often joined 
with the third, and supplies the Complexus, Splenius, and Trachelo-mastoid muscles. 
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The internal branches, the larger, are distributed differently in the upper and 
lower part of the neck. Those derived from the third, fourth, and fifth nerves pass 
between the Somispinalis and Comploxus muscles, and having reached the spinous 
processes, perforate the aponeurosis of the Splenius and Trapezius, and are continued 
outwards to the integument over the Trapezius ; whilst those derived from the three 
lowest cervical nerves are the smallest, and are placed beneath the Semispinalis, which 
they supply, and do nob furnish any cutaneous filaments. These internal branches 
supply the Complexus, Semispinalis colli, Interspinales, and Multifidus spin»e. 

The posterior divisions of the first three cervical nerves require a separate de¬ 
scription. 

The •posterior division of the first cervical nerve (suboccipital) is larger than 
the anterior, and escapes from the spinal canal between the occipital bone and the 
posterior arch of the atlas, lying behind the vertebral artery. It enters the sub- 
occipital triangle formed by the Rectus posticus major, the Obliquus superior, and 
Obliquus inferior, and supplies the Recti and Obliqui muscles, and the Complexus. 
Erom the branch which supplies the Inferior oblique a filament is given off, which 
joins the second cervical nerve. This nerve ulso occasionally gives off a cutaneous 
filament, which accompanies the occipital artery, and communicates with the occi¬ 
pitalis major and minor nerves. 

The posterior division of the first cervical liuq no branch analogous to the 
external branch of the posterior cervical nerves. 

The posterior division of the second cervical nerve is three or four times greater 
than the anterior branch, and the largest of all the posterior cervical nerves. It 
emerges from the spinal canal between the ]X>sterior arch of the atlas and lamina 
of the axis, below the Inferior oblique. It supplies this muscle, and receives a com¬ 
municating filament from the first cervical. It then divides into an external and an 
internal branch. 

The internal branch, called, from its size and distribution, the o ccipitalis m ajor, 
ascends obliquely inwards between the Obl i quus infe rior and Complexus, and pier ces 
the latter muscle and the Trap ezius near their, attachments to~ flie~c rania m. It is 
now jometTby a filament from the third cervical nerve, and ascending on the back 
part of the head with the occipital artery, divides into two branches, which supply 
the integument of the scalp as far forwards as the vertex, communicating with the 
occipitalis minor. It gives oft’ an auricular branch to the back part of the ear, and 
muscular branches to the Complexus. 

The posterior division of the third cervical is smaller than the preceding, but 
larger than the fourth ; it diffei-s from the posterior divisions of the pther cervical 
nerves in its supplying an additional filament to the integument of the occiput* 
This occipital branch arises from the internal or cutaneous branch beneath the 
Trajtezius ; it pierces that muscle, anil supplies the skin on the lower and back part 
of the head. It lies to the inner side of the occipitalis major, with which it is con¬ 
nected. The Cupp&xpinales are supplied by the internal branches of these nerves. 

The internal branches of the posterior divisions of the first three cervical nerves 
are occasionally joined beneath the Comploxus by communicating branches. This 

communication is described by Cruveilhier as the posterior cervical plexus. 

« 

The Brachial Plexus. (Fig. 296.) 

The brachial plexus is fornied by the union of the anterior branches of the four 
lower cervical and first dorsal nerves. It extends from the lower part of the side of 
the neck to the axilla. It is very broad and presents little of a plexiform arrange¬ 
ment at its commencement, is narrow opposite the clavicle, becomes broad, and forms 
a more dense interlacement in the axilla, and divides opposite the coracoi,cl. .process 
into numerous branches for the supply of the upper limb. The nerves which form 
the plexus are all similar in size, and their mode of communication is subject to con¬ 
siderable variation, so that no one plan can be given as applying to every case. The 
following appears, however, to be the most constant arrangement, 'the fifth and 
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sixth cei'vical unite together soon after their exit from the intervertebral foramina 
to form a common trunk. The eight cervical and first dorsal also unite to 
form one trunk. So that the nei'ves forming the plexus, as they lie on the 
Scalenus medius, external to the outer border of the Scalenus anticus, are blended into 
three trunks: an outer one formed by the junction of the fifth and sixth cervical 
nerves ; a middle one, consisting of the seventh cervical nerve; and an inner one 
formed by the junction of the eight cervical and first dorsal nerves. As they pass 
l>eneath the clavicle, each of these three trunks divides into two branches, an 
anterior and a posterior. The anterior divisions of the outer and middle trunks 
then unite to form a common cord, which is situated on the outer side of the middle 
part of the axillary artery, and is called the outer cord of the brachial plexus. The 
anterior division of the inner trunk, formed by the union of the eight cervical and 
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first dorsal, courses down on the inner side of the axillary artery in the middle of 
the c axilla, and forms the inner cord of the brachial plexus. The posterior cordB of 
the outer trunk*(formed by the junction of the fifth and sixth nerves) and of the 
middle trunk (the seventh nerve) ynite togother to form the posterior cord of the 
brachial plexus, which is situated behind the second portion of the axillary artery. 
Prom this posterior trtmk are given off the two lower subscapular nerves; the upper 
subscapular nerve being given off from the posterior division of the outer trunk prior 
to its junction with the posterior division of the middle trunk. The posterior trunk 
divides into the circumflex and musculo-spiral nerves; and the latter of these two 
nerves is subsequently joined by the posterior division of the inner trunk, formed by 
the union of the eight cervical and first dorsal.* 

* It will he noticed that this description varies from that in previous editions, which was 
the formerly-accepted description of the plexus. The investigations of. anatomists, and espe- 
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The brachial plexus communicates with the cervical plexus by a branch from the 
fourth to the fifth nerve, and with the phrenic nerve by a branch from the fifth 
cervical, which joins that nerve on the Anterior scalenus museld*: the cervical and 
first dorsal nerves are also joined by filaments from the middle and inferior cervical 
ganglia of the sympathetic, close to then’ exit from the intervertebral foramina. 

Relations. In the neck, the brachial plexus lies at first between the Anterior 
and Middle scaleni muscles, and then above and to the outer side of the subclavian 
artery: it then passes behind the clavicle and Subclavius muscle, lying upon the 
first serration of the Serratus magnus, and the Subscapularis muscles. In the axilla 
it is placed on the outer side of the first portion of the axillary artery; it surrounds 
the artery in the second part of its course, one cord lying upon the outer side of that 
vessel, one on tho inner side, and one liehiml it; and at the lower part of the 
axillary space gives off its terminal branches to the upper extremity. 

Branches. The branches of the brachial plexus are arranged into two groups, 
viz., those given off above the clavicle, and those below that bone. 

Branches above tiie Clavicle. 

Communicating. Posterior thoracic. 

Muscular. Suprascapular. 

The communicating branch with the phi-euic is derived from the fifth cervical 
nerve or from the loop between tho fifth and sixth; it joins the phrenic on the 
Anterior scalenus muscle. 

The muscular branches supply the Longus colli, Scaleni, Rhomboidei, and Sub¬ 
clavius muscles. Those for the Scaleni and Longus colli arise from the lower 
cervical nerves at their exit from tho intervertebral foramina. Tho rhomboid branch 
arises from the fifth cervical, pierces the Scalenus medius, and passes beneath the 
Levator anguli scapula;, which it occasionally supplies, to the Rhomboid muscles. 
The nerve to the Subclavius is a small filament, which arises from the fifth cervical 
at its point of junction with the sixth nerve; it descends in front of the subclavian 
artery to the Subclavius muscle, and is usually connected by a filament with tho 
phrenic nerve. 

The posterior thoracic nerve (long thoracic, external respiratory of Bell) (fig. 299), 
supplies the Serratus magnus, and is remarkable for the length of its course. It 
sometimes arises by two roots, from the fifth and sixth cervical nerves immediately 
after their oxit from the intervertebral foramina, but generally by three roots from 
the fifth, sixth, and seventh nerves. These unite in the substance of the Middle 
scalenus muscle, and, after emerging from it, the nerve passes down, behind the 
brachial plexus and the axillary y easels, resting on the outer surface of the Serratus 
magnus. It extends along the side of the dies?to the lower border of that muscle, 
and supplies it with numerous filaments. 

The suprascapular -nerve (fig. 300) arises from the cord formed by the fifth and 
sixth cervical' 1 nerves'; passing obliquely outwards beneath 5 the Trapezius, it enters 
the supraspinous fossa, through the notch in the upper border of the scapula; and, 
passing beneath the Supraspinatus muscle, curves in front of the spine of the scapula 
to the infraspinous fossa. In the supraspinous fossa it gives-off two branches to 
the Supraspinatus muscle, and an articular filament to thp shoulder-joint; an<? in 
the infraspinous fossa it gives off two Branches to the Infraspinatus muscle, besides 
some filaments to the shoulder-joint and scapula. 

f 

cially of Mr. Clement Lucas, have proved, howover, that this description was not strictly correct, 
and the account given above substantially agrees with that of Mr. Lucas, as well as with 
that of Henle; the main point of difference bfeing that the posterior division of the inner 
trunk, which, by the way, is an inconsiderable fasciculus in point of size, does not assist in 
forming the posterior cord of the plexus, hut is entirely concerned in forming the musculo- 
wpiral nerve. This I have found, in my investigation, to be the more constant arrangement 
of the two. The student mustj not expect, however, to find in every instance an exact 
counterpart of the above description, since the plexus is subject in its formation to the 
greatest diversifies, and there is no doubt that an ingenious dissector, by splitting the nerves, 
may make almost any complicated arrangement which may suit his fitney. (See Mr. Lucas’s 
paper in the Guy's Hospital Reports, 1875.) 
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To the chest 
To the shoulder . 


To the arm, fore arm, and hand 


The branches given off below the clavicle, are derived from the three cords of the 
brachial plexus, in the following manner :— 

From,J.he, outer cord , arises the external of the two anterior thoracic nerves, the 
musculo-eutaneous nerve, and the outer head of the median. 

From, th e inne r coni, arises the internal of the two autoi’ior thoracic nerves, the 
internal cutaneous, the lesser internal cutaneous (nerve of Wrisbcrg), the ulnar and 
inner head of the median. 

From t he vaster ior cor d . arise two of the three subscapnlar nerves, the third 
arising from the posterior division of the trunk formed by the fifth and sixth cervical 
nerves : the cord then divides into the musculo-spiral and circumflex nerves. 

V The Anterior Thoracic Nerves (fig. 299), two in number, supply the Pectoral 
muscles. 

The external, or superficial branch, the larger of the two, arises from the outer 
cord of the brachial plexus, passes inwards, across the axillary artery and vein, pierces 
the costo-coracoid membrane, and is distributed to the under surface of the Pec- 
toralis major. It sends down a communicating filament to join the internal branch, 
which forms a loop round the inner side of the axillary artery. 

The interval, or deep branch, arises from the inner cord, and passes upwards 
between the axillary artery and vein (sometimes perforates the vein), and joins with 
the filament from the superficial branch. It then passes to the under surface of the 
Pectoralis minor muscle, where it divides into a number of branches, which supply 
the muscle on its under surface. Borne of the branches pass through the muscle ; 
others wind round its upper border and pierce the costo-coracoid membrane to 
supply the Pectoralis major. , 

/ The Subscaihjlar Nerves, three in number, supply the Subscapularis, Teres 
major, and Latissimus dorsi muscles. 

The upper subscapular nerve, tin* smallest, enters the upper part of the Subscnpu- 
laris muscle. 

The lower subseapular nerve enters the axillary border of the Subscapularis, and 
terminates in the Teres major. The latter muscle is sometimes supplied by a separate 
branch. 

The long subscapular, the largest df the three, follows the course cf the subscapu¬ 
lar artery, along the posterior wall of the axilla to the Latissimus dorsi, through 
wliich it may be traced as far as its lower border. 

J The Circumflex Nerve (fig. 300) supplies some of the muscles, and the integu¬ 
ment of the shoulder, and the shoulder-joint. It arises frbrn the posterior cord of 
the brachial plexus, in common wi/h the musculo-spiral nerve. It is at first placed 
behind the axillary artery, between it and the subscapularis muscle, and passes down¬ 
wards and outwards to the lower border of that muscle. It then winds backwards, 
in company with the posterior circumflex artery, through a quadrilateral space, 
bounded above by tbq Teres minor, below by the Teres major, internally by the long 
head of the Triceps, and externally by the neck of the humerus, and divides into two 
branches. 

'The upper branch winds round the neck of the humerus, beneath the Deltoid, 
with the posterior circumflex vessels, as far as the anterior border of that muscle, 
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, Musculo-cutaneous. 
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supplying it, and giving off cutaneous branches, which pierce the muscle and ramify 
in the integument covering its lower part. 

The lower branch, at its origin, distributes filaments to the Teres minor and back 
part of the Deltoid muscles. Upon the filament to the former muscle a gangliform 
enlargement usually exists. The nerve then pierces the deep fascia, and supplies the 
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integument over the lower two-thirds of the posterior surface of the Deltoid, as well 
as that covering the long head of the Triceps. * 

The circumflex nerve, before its division, gives off an articular filament, which 
enters the shoulder-joint below the Subscapularis. 

Th e MubcUlo-Oittajjeous Nerve (fig. 299) (external cutaneous) or performbitGas-. 
serii), supplies some of the muscles of the arm, and the integument of the fore-arm. 
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It arises from the outer cord of the brachial plexus, opposite the lower border of 
the Pectoralis minor. It then perforates the Goraco-brachialis muscle, passes 
obliquely between the Biceps and Brachial is anticus, to the outer side of the arm, 
and, a little above the elbow, winds round the outer border of the tendon of the 
Biceps, and, perforating the deep fascia, becomes cutaneous. This nerve, in its course 
through the arm, supplies the Coraco-biachiulis, Biceps, and part of the Brachi- 
alis anticus muscles, besides sending some filaments to the elbow-joint and 
humerus. 

The cutaneous portion of the nerve passes behind the median cephalic vein, and 
divides opposite the elbow-joint, into an anterior and a posterior branch. 

The anterior branch descends along the radial border of the fore-arm to the wrist, 
and supplies the integument over the outer half of the anterior surface. At the 
wrist-joint it is placed in front of the radial artery, and some filaments, piercing the 
deep fascia, accompany that vessel to the back of the wrist, supplying the carpus. 
The nerve then passes downwards to the ball of the thumb, where it terminates 
in cutaneous filaments. It communicates with a branch from the radial nerve, and 
the palmar cutiuieous branch of the median. 

The posterior branch passes downwards, along the back part of the radial side of 
the fore-arm to the wrist. It supplies the integument of the lower third of the fore¬ 
arm, communicating with the radial norve, and the external cutaneous branch of the 
museulo-spiral. 

The Internal Cutaneous Nerve (fig. 299) is one of the smallest branches of the 
brachial plexus. It arises from the inner cord in common with the ulnar and 
internal head of the median, and, at its commencement, is placed on the inner side 
of the brachial artery. It passes down the inner side of the arm, pierces the deep 
fascia with the basilic vein, about the middle of the limb, and, becoming cutaneous, 
divides into branches. 

This norve gives off, near the axilla, a cutaneous filament, which pierces the fascia 
and supplies the integument covering the Biceps muscle, nearly as far as the elbow. 
This filament lies a little external to the common trunk, from which it arises. - 

The anterior branch, the larger of the two, passes usually in front of, but occa¬ 
sionally behind, the median basilic vein. It then descends on the anterior surface 
of the ulnar side of the fore-arm, distributing filaments to the integument as far as 
the wrist, and communicating with a cutaneous branch of the ulnar nerve. 

The posterior brtlnch passes obliquely downwards on the inner side of the basilic 
vein, passes behind the internal condyle of the humerus to the back of the fore-arm, 
and descends on the posterior surface of its ulnar side, as far as the wrist, distributing 
filaments to the integument. It communicates, above the elbow, with the lesser inr 
ternal cutaneous, and above the wrist, with the dorsal cutaneous branch of the ulnar 
nerve (Swan). 

T he Les ser Inte rnal Cutaneous Nerve ( nerve of Wrisberg j (fig. 299), is distri¬ 
buted to the ■•iNent on the inner side of the arm. It is the smallest of the 
branches of the brachial plexus, and usually arises from the inner cord, with the 
internal cutaneous and ulnar nerves. It passes through the axillary space, at first 
lying behind, and then on the inner side of the axillary vein, aighcpnmiunicates with 
tho intercosto-hume ral nerve. It then descends along the inner side of the brachial 
artery, to the middle of tfie arm, where it pierces the deep fascia, and is distributed to 
the integument of the back part of the lower third of the »rm, extending as far as the 
elbow, where some filaments are lost in the integuWsnt in front of the inner condyle, 
and others over the olecranon. It communicates with the posterior branch of the 
internal cutaneous nerve. 

In some cases the nerve of Wrisberg and intercosto-humeral are connected by 
two or three filaments, which form a plexus at the back part of the axilla. In 
other cases, the intercosto-humeral is of large size, and takes tho place of the 
nerve of Wrisberg, receiving merely a filament of communication from the brachial 
plexus, which represents the latter nerve. In other cases, this filament is wanting, 
v : NN 
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the place of the nerve of Wrisberg being supplied entirely from the intercosto- 
humeral. 

J The Median Nerve (fig. 299) has received its name from the course it takes along 
the rmdcluTof the arm' and fore-arm to the hand, lying between the ulnar and the 
museulo-spiral and radial nerves. It arises by two roots, one from the outer, and 
one from the inner cord of the braclifal plexus ; these embrace the lower part of the 
axillary artery, uniting either in front or on the outer side of that vessel. As it 
descends through the arm, it lies at first on the outer side of the braeliiat artery, 
crosses that vessel in the middle of its course, usually in front, but occasionally 
behind it, and lies on its inner side to the bend of the elbow, where it is placed 
beneath the bicipital fascia, and is separated from the elbow-joint by the Brachialis 
anticus. In the fore-ami, it passes between the two heads of the Pronator radii teres, 
and descends beneath the Flexor sublimis lying on the Flexor profundus, to within 
two inches above the annular ligament, where it becomes more superficial, Jying 
between the tendons of the .Flexor sublimis and Flexor carpi radialie, beneath, or rather 
to the ulnar side of the tendon of the Palinaris longus, covered by the integument and 
fascia. It then passes beneath the annular ligament into the hand. In its course 
through the fore-arm it is accompanied by a small artery. 

Branches. No brandies are given off from the median norvo in the arm. In the. 
fore-arm its branches arc, muscular , anterior interosseous, an d palmar cutaneous. 

The muscular branches supply all the superficial muscles on the front of tlie fore- 
arm, except the Flexor carpi ulnaris. These branches are derived from the nerve 
near the elbow. The branch furnished to the Pronator radii teres often arises above 
the joint. 

The anterior interosseous supplies the deep muscles on the front of the fore arm, 
except the inner half of the Flexor profundus digitoruin. It accompanies the anterior 
interosseous artery along the interosseous membrane, in the interval ’between the 
Flexor longus pollicis and Flexor profundus digitorum muscles, both of which it 
supplies, and terminates below in the Pronator quadrates. 

The palmar cutaneous branch arises from the median nerve at the lower part of 
the fore-arm.< It pierces the fascia above the annular ligament, and descending over 
that ligament divides into two branches : of which the outer supplies tlie skin over 
the ball of the thumb, and communicates with the anterior branch of the external 
cutaneous nerve; and tlie inner supplies the integument of the palm of the hand, 
communicating with the cutaneous branch of tlie ulnar. 

I n the p a lm of the han d, tlie median nerve ifc covered by the integument and palmar 
fascia, and rests upon the tendons of the Flexor muscles. In this situation it becomes 
enlarged, somewhat flattened, of a reddish colour, and divides into two branches. Of 
these, the external supplies a muscular launch to 3 &me of the muscles of the thumb, 
and digital branches to the thumb and index finger; the internal supplying digital 
branches to the contiguous sides of the index and middle, and of the middle and ring 
fingers. 

The branch to the muscles of the thumb is a short norv'e, which subdivides to 
supply the Abductor, Opponens, and outer head of the Flexor brevis pollicis muscles ; 
the remaining muscles of this group being supplied by the ulnar nerve. 

, The digital branches ^.re five in number. The first and second pass along the 
border§ of the thumb, the external branch communicating with branches of the radial 
nerve. The third passes; along the radial side of the index finger, and supplies the 
first Lumbricalis muscle. The fourth subdivides to supply the adjacent sides of tlie 
index and middle fingers, and sends a branch to the second Lumbricalis muscle. The 
fifth supplies, the adjacent sides of the middle and ring fingers, and communicates with 
a branch from the ulnar nerve. 

Each digital nerve, opposite the base of the first phalanx, gives off a dorsal branch, 
which joins the dorsal digital nerve from the radial, and runs along the side of the 
dorsum of the finger, to end in the integument over the last phalanx. At the end of 
the finger, the digital nerve divides into a palmar and a dorsal branch; the former 
^ ef which supplies the extremity of the finger, and the latter ramifies round and 
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.beneath the nail. T he digit al n erves.as they run along the fingers, are placed super- 
ficirtl to the di gital Hft ^ pes. 

J The Ulnar Nerve (fig. 299) is placed along the inner or ulnar side of the upper 
limb, and is distributed to the muscles and integument of thefore-atm and hand. It 
is smaller than the median, behind which it is placed, diverging from it in its course 
down the arm. It arises from the inner cord of the brachial plexus, in common with 
the inner head of the median and the internal cutaneous nerve. At its commence¬ 
ment, it ues at the inner side of the a xillary artery, and holds the same relation with 
the brachial artery to the huddle of the arm. From this point it runs obliquely 
across the internal head of the Triceps, pi erce s the internal intermuscular septum, and 
descen ds to t ho groove between the internal condyle and tbe olecranon, accompanied 
by the inferior profunda artery. At thifeU>oir~~ 7 T rests upon UnTTmck of tbe inner 
condyle, and p asses jpto —the fore-arm b etwee n the twg heads of the Flexor carpi 
ulngj'i.s— In the fore,-arm, it descends in a perfectly straight course along its ulnar 
side, lying upon the Flexor profundus digitorum, its upper h'alf being covered by the 
• Flexor carpi ulnaris, its lower half lying on the outer .side of the. muscle, covered by 
j tbe integument and fascia. The ulnar artery, in tbe upper third of its course, is 
separated from the ulnar nerve by a considerable interval; but in the rest of its 
extent, the nerve lies to its inner side. At the. wrist, the ulnar nerve crosses the 
annular ligament on the outer side of the pisiform bone, a little behind the ulnar 
artery, and immediately beyond this bone divides into two branches, superficial .and 
deep palmar. 

The branches of the ulnar nerve are : 


, Articular (elbow). 
Muscular. 

In the fore-arm. -j Cutaneous. 

I Dorsal cutaneous. 
'Articular (wrist). 


In the hand. 


Superficial palmar. 
Deep palmar. 


The articular branches distributed to the elbow-joint consist of sovhral small 
filaments. They arise from the nerve as it lies in the groove between the inner con¬ 
dyle and olecranon. 

The muscular branches are two in number, one supplying the Flexor carpi ulnaris, 
the other, the inner half of the Flexor profundus digitorum. They arise from the' 
trunk of the nerve near the elbow. 

The cuhin.eousJbxaach arises from the ulnar nerve about the middle of the fore¬ 
arm, and divides iijtQ..two brunches. . 

The one branch (frequently absent) pierces tbe deep fascia near the wrist, and is 
distributed to the integument, communicating with*i branch of the internal cutaneous 
nerve. 

The second branch (jmlmur. cutaneous .} lies on the ulnar artery, which it accom¬ 
panies to the-hand,"some filaments' entwining round the vessel; it ends in the 
integument of the palm , com muni cating with branches of the median nerve. i . 

The d orsal cutaneous br anch arises about two inches above the wrist; i t passe s 
backwards beneath the Flexor carpi ulnaris, perforates the deep fascia, and running 
along the iilnar slde^ol' the back of the wrist and hand, supplies the inner sidg.of thc^ 
little finger, and the adjoining sides of the little and ring fing ers; it coinniunffeates 
"ith’The post erior branch oftbe internal cutaneous qerve, and sends a communicating 
filament to that branch ofHtEe radial nerve which supplies the adjoining sides of the 
middle and ring fingers. 

The articular filaments to the wrist are also supplied by the ulnar nerve. 

■ The s uperficial pal ma r bra nch supplies the R almaris brevis, and the i ntegumen t 
°n the inner side of the hand, and terminates in two digital br anch es, which are 
distributed, one to the ul nar side of the little finger, the other to the adjoining sides 
°i the little and ri ng finger s, the latter communicating with a branch from the 
median. The digital branches are distributed to the fingers in the same manner as 
tbe digital branches of the median already described. 

•N N 2 
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The deep p almar bran ch passes between the Abductor and Plexor brevis minimi 
digiti muscles, and follows the courso of the deep palmar arch beneath the flexor 
tendons. At its origin, it 
s upplie s the muscles of the 300. 


The Suprascapular, Circumflex, and* Musculo-Spiral 
Nerves. 


littl e finger. As it crosses 
the deep part of the hand, 
it sends two branches t o 
each interosseous space, one 
for the .Dorsal ancTone for 
the Palmar interosseous 
muscle, the branches to the 
s econ d and third Palmar 
int cro ssei supplying fila¬ 
ments to the two. inner 
Lumbrieales muscles. 'At 
its termination between the 
thumb and index finger, it 
supplies the Adductor pol- 
licis and the inner head of 
the Flexor brevis pollicis. 

The Mirsoono-SputAi -. 

N KiiVK (fig. 300), the larg- 
est branch of the brachial 
plexus, supplies the mus¬ 
cles of tin? back part of the 
arm and fore arm, and the 
integument of the same 
parts, as well as that of 
the back of the hand. It 
arises from the post erior 
(jprcT’of tlio brachial plexus 
by a common trunk with 
the circumflex nerve, and is 
afte rwar ds joined by the 
posterior division of |he 
trunk, formecTby the junc¬ 
tion of the eight cervical 
and first dorsal nerves. At 
its commencement < it is 
placed" behind the axillary 
and upper part of the bra¬ 
chial arteries, passing clown 
in front of the tendons of 
the Lsctigsimus dorsi and 
Teres major. It winds 
‘round the humerus in the 
mustulo-spiral groove with 
the superior profunda 
artery, . passing from the 
inner to the outer side of 

the bone, between the internal and external heads of the Triceps muscle. It pierc es 
the e xternal intermus cular se pt u m and descends between the Brachialis antieus 
an d Supinator loiSgus to the fr ont o f the external condyle, where it di vIdeX intP the 
radial and posterior intejaoase ouB nerv es. ~ ’ 

The branches of the mugculo-spiral nerve are :—* 

Muscular. ' ' Radial. 

Cutaneous. Posterior interosseous. 
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The muscular branches are divided into internal, posterior, and external; they 
supply the Triceps, Anconeus, Supinator longus, Extensor carpi radialis longior, and 
Brachialis anticus. These branches are derived from the nerve, at the inner side, 
back part, and outer side of the arm. 

The internal muscular branches supply the inner and middle heads of the Triceps 
muscle. That to the inner head of the Triceps, is a long, slender filament, which lies 
close to the ulnar nerve, as far as the lower third of the arm. 

The posterior muscular branch, of large size, arises from the nerve in the groove 
between the Triceps and the humerus. It divides into branches which supply the 
outer head of the Triceps and Anconeus muscles. The branch for the latter muscle 
is a long, slender filament, which descends in the substance of the Triceps to tho 
Anconeus. 

The external muscular branches supply tho Supinator longus, Extensor carpi 
radialis longior, and, usually, the Brachialis anticus. 

The cutaneous branches are three in number, one intermil and two external. 

The internal cutaneous branch arises in the axillary space, with the inner muscu¬ 
lar branch. It is of small size, and passes through the axilla to the inner side of tho 
arm, supplying tho integument on its posterior aspect nearly as far as the olecranon. 
In its course it crosses beneath the intercosto-humeral, with which it communicates. 

The two external cutaneous branches perforate the outer head of the Triceps, at 
its attachment to the humerus. The upper and smaller one follows the course of the 
cephalic vein to the front of tho elbow, supplying the integument of the lower half 
of the upper arm on its anterior aspect. The lower branch pierces tho deep fascia 
below the insertion of the Deltoid, and passes down along the outer side of the arm 
and elbow, and along the back part of the radial side of the fore-arm to the wrist, 
supplying the integument in its course, and joining, near its termination, with the 
posterior branch of the external cutaneous nerve. 

The radial nerv e passes along the front of the radial side of the fore-arm to 
the commencement of its lower third. It lies _at_jirst. a little to the outer side of 
the radial artery, concealed beneath the Supinator longus. In the middle third 
of the fore-arm, it lies beneath the samp muscle, in close relation with the outer 
side of the artery. It qu its the artery about three inches abovo the wrist, passes 
beneath the tendon of the Supinator longus, and, piercing the deep fascia at the outer 
border of the fore-arm, divides into two branches. 

The external branch, the smaller of the two, supplies the integument of tho 
radial side and ball of the thumb, joining with the anterior branch of the external 
cutaneous nerve. 

The internal branch communicates, above the wrist, with the posterior branch 
from the external cutaneous, and, Sn the back o£ the hand, forms an arch with the 
dorsal cutaneous branch of the ulnar nerve. It theii divides into three digital nerves, 
which are distributed as follows : the first supplies the ulnar sido of the thumb and 
the radial side of the index finger; the second, the adjoining sides of the index and 
middle fingers ; and the third, the adjacent borders of the middle and ring fingers.* 
The latter nerve communicates with a filament from the dorsal branch of the ulnar 
nerve. 

The posterior interosseous nerve winds to the back of the fore-aim, through tjje 
fibres Of .the Supinator brevis, and passes down between the superficial and deep layer 
of muscles, to the middle of the fore-arm. Considerably diminished in size, it descends 
on the interosseous membrane, beneath the Extensa secundi internodii pollicis, to the 
back of the carpus, where it presents a gangliform enlargement from which filaments 
are distributed to the ligaments and articulations of the carpus. I&jsupplies all the 
muscle s o f the radial and posterior brachial regions, excepting the Ancone us, Su pi- 
nator longus, and Extensor carpi radialis longior. 

* According to Hutchinson, the digital nerve to the thumb reaches only as high as the 
mot of the nail: on the forefinger as high as the middle of the second jphalanx: on the 
middle and ring fingers not higher than the first phalangeal joint. London Hasp. Gas, vnl. iii. 

p. 319. 
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Dorsal Nerves. (Fig. 301-) 

Tlie dorsal nerves are twelve in number on each side. The first appears between 
the first and second dorsal vertebrae, and the last between the last dorsal and first 
lumbar. 

The roots of oritjin of the dorsal nerves are of small size, and vary but slightly 
from the second to the last. Both roots are very slender ; the posterior roots only 
slightly exceeding the anterior in thickness. They gradually increase in length from 
above downwards, and pass down in contact with the spinal cor d for a distance equal 
to the height of, at least, two vertebra), in the lower part of the dorsal region, before 
thoy emerge from the spinal canal. They then join in the intervertebral foramen, 
and, at their exit, divide into two primary divisions, a posterior (dorsal), and an 
anterior (intercostal). 

The first and last dorsal nerves are peculiar in some respects (see p. 552). 

The posterior divisions of the dorsal nerves, which are smaller than the anterior, 
pass backwards between the transverse processes, and divide into external and internal 
branches. 

The external branches increase in size from above downwards. They pass 
through the Longissimus dorsi, corresponding to the cellular interval between it and 
the Snero-lmnbalis, and supply those muscles, as well as their continuations upwards 
to the Imad, and the Lcvatores costarnm; the five or six lower nerves also give off 
cutaneous filaments. 

The internal branches of the six upper nerves pass inwards to the interval between 
the Multifidus spina;, and Semi spinalis dorsi muscles, which they supply; and then 
piercing the origin of the Rliomboidoi and Trapezius, become cutaneous by the side of 
the spinous processes. The internal branches of the six lower nerves are distributed 
to the Multifidus spina;, without giving ofl'any cutaneous filaments. 

The cutaneous branches of the dorsal nerves are twelve in number, the six upper 
being derived from the internal branches, and the six lower from the external 
branches. The former pierce the Rhomboid and Trapezius muscles, close to tlio 
spinous processes, and ramify in the integument. They are frequently furnished 
with gangliform enlargements. The six lower cutaneous brandies pierce the Semites 
posticus inferior, and Latissirnus dorsi, in a line with the angles of the ribs. 

Intercostal Nerves. 

The intercostal 'nerves (anterior divisions of the dorsal nerves), are twelve in 
number on each side. They are distributed to th^parietes of the thorax and abdomen, 
separately from each other, without being joined in a plexus; in which respect they 
differ from the other spinal nerves. Each nerve is connected with the adjoining 
ganglia of the sympathetic by one or two filaments. The intercostal nerves may he 
divided into two sets, from the difference they present in their distribution. The 
six upper, with the exception of the first and the ir 1 tercosto-lium£ra 1 branch of the 
second, are limited in their distribution to the parietes of the chest. Tho six lower 
supply the parietes of the chest and abdomen. 

Urlfca Intercostal Nerves. 

4 

The upper, intercostal nerves pbss forwards in the intercostal spaces with the inter¬ 
costal vessels, being situated below them. At the back of the chest they lie between 
the pleura and the External intorcostal muscle, but are soon placed between the two 
planes of intercostal muscles as far as the middle of the rib. They then enter the 
substance of the internal intercostal muscles, and running amidst their fibres as far 
as the costal cartilages, they gain the inner surface of the muscles and lie between 
them and the pleura. Near the sternum, they cross the internal mammary artery, 
and Triangularis sterni, pierce the Internal intercostal and Pectoralis major muscles 
and supply the integument of the mamma and front of the chest, forming the anterior 
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301.—Superficial and deep distribution of the posterior branches of the spinal nerves (after 
Hirschfeld and Levoillo.) On the left side the cutaneous branches are represented lying on 
the superficial layer of muscles. On the right side the superficial muscles have been removed, 
the Splenius capitis and Complexus divided in the neck, and the Erector fcpinte divided and 
partly removed in the back, so as to expose the posterior divisions of the spinal nerves near 
their origin. 



o. a. Lessor occipital nerve from the cervical plexus. 1. External muscular branches of the Brst cervical nerve, and 
Union by a loop with the second. 2. Placed on the rectus capitis posticus major muscle, marks the great oec pital 
nerve, passing tound the short muscles and piurcing the complexus : the external branch is seen to the outside. 8. 
External branch from the posterior division of the third nerve. 3'. Its internal braigdi, sometimes called the third 
occipital. 4' to S'. The interna! branches of the several corresponding nerves on the left side. The external brunches of 
these nerves, proceeding to muscles, are displayed on the right side, d 1 to il 0 and tlieuoe to d 12. External muscular 
branches of the posterior divisions of the 12 dorsal nerves on the right side, d 1' to d 8'. The internal cutaneous 
branches of the six upper dorsal nerves on the left side. <1 V to d 12'. Outaueous twigs from the external branches 
Of the six lower dorsal nerves. 11. External branches from the posterior divisions of several lumbar nerves on the 
rtght side, pie.oing the mnsoles, the lower descending over tbe gluteal region. 1' V. Ths same, more superficially, 
on the left side. <r. 1 . The issue and union by loops of the posterior divisions of four sacral nerves on the right side, 
•r * f . Some of those distributed to the skin on the left side. 
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cutaneous nerves of the thorax ; the branch from the second nerve becoming joined 
with the supra-clavieular nerves of the cervical plexus. 

Branches. Numerous slender muscular filaments supply the Intercostal and Tri¬ 
angularis sterni muscles. Some of these branches, at the front of the chest, cross the 
costal cartilages from one to another intercostal space. 

Lateral, cutaneous nerves. These are derived from the intercostal nerves, midway 
between the vertebrae and sternum ; they pierce the External intercostal and Scrratus 
magnus muscles, and divide into two branches, anterior and posterior. 

The anterior branches are reflected forwards to the side and the fore part of the 
chest, supplying the integument of the cheBt and mamma, and the upper digitations 
of the external oblique. 

The posterior branches are reflected backwards, to supply the integument over 
the scapula and over the Latissimus dorsi. 

The first intercostal nerve has no lateral cutaneous branch. The lateral cuta¬ 
neous branch of the second intercostal nerve is of large size, and does not divide like 
the other nerves into an anterior and posterior branch. It is named, from its origin 
and distribution, the intercosto-liwnvrnl nerve (fig. 299). It pierces the External 
intercostal muscle, crosses the axilla to the inner side of the arm, and joins with a 
filament from the ^nerve of "Wrisberg. It then pierces the fascia, and supplies the 
skin of the uppSr half of the inner and back part of the arm, communicating with 
the internal cutaneous branch of the musculo-spiral nerve. The size of this nerve is 
in inverse proportion to the size of the other cutaneous nerves, especially the nerve 
of Wrisberg. A second intorcosto-humoral nerve is frequently given off from the 
third intercostal. It supplies filaments to the arm-pit and inner side of the arm. 

Lower Intercostal Nerves. 

The lower intercostal nerves (excepting the last) have the same arrangement as 
the upper ones as far as the anterior extremities of the intercostal spaces, where they 
pass behind the costal cartilages, and between the Internal oblique and Transversalis 
muscles, to the sheath of the Rectus, which they perforate. They supply the Rectus 
muscle, and terminate in branches which become subcutaneous near the linea alba. 
These branches which are named the anterior cutaneous neives of the abdomen, 
supply.the integument of the front of the belly; they are directed outwards as far 
as the lateral cutaneous nerves. The lower intercostal nerves supply the Intercostal 
and Abdominal muscles, and, about the mMdle of their course, give off lateral 
cutaneous branches, which pierce the External intercostal and External oblique 
muscles, and are distributed to the integument of the abdomen, the anterior branches 
passing nearly as*far forwards as tlie margin of tfie ltect-us; the posterior branches 
passing to supply the skin over the Latissimus dorsi, where they join the dorsal 
cutaneous nerves. 

Peculiar Dorsal Nerves. 

First dorsal nerve. Its roots of origin are. similar to those of a cervical nerve. 
Its posterior or dorsal division resembles, in its mode of distribution, the dorsal 
branches of the cervical nerves. Its anterior division enters almost wholly into the 
formation of the brachial plexus, giving off, before it leaves the thorax, a small inter¬ 
costal branch, which runs along the first intercostal space, and terminates on the 
front of the chest, by forming the <first anterior cutaneous nerve of the thorax. The 
first intercostal nerve gives off no lateral cutaneous branch. 

The last dorsal is larger than the other dorsal nerveB. Its anterior division runs 
along the lower border of the last rib in front of the Quadratus lumborum, perforates 
the aponeurosis of thS Transversalis, and passes forwards between it and the Inter¬ 
nal oblique, to be distributed in the same manner as the preceding nerves. It com¬ 
municates with the ilio-hypogastric branch of the lumbar plexus, and is frequently 
connected with the first lumbar nerve by a slender branch, the dorsi-lumbar nerve, 
which descends in the substance of the Quadratus lumborum. 
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The lateral cutaneous branch of the last dorsal is remarkable for its large size; it 
perforates the Internal and External oblique muscles, passes downwards over the 
crest of the ilium in front of the iliac branch of the ilio-hypogastric (fig. 307), and is 
distributed to the integument of the front of the hip, some of its filaments extending 
as low down as the trochanter major. It does not divide into an anterior and 
posterior branch like the others. 

Lumbar Nerves. 

Th e.lumbar nerves are five in number on each side; the first appears between 
the first and second lumbar vertebrae, and the last between the last lumbar and the 
base of the sacrum. 

The roots of the lumbar nerves are the largest, and their filaments the most 
numerous, of all the spinal nerves, and they are closely aggregated together upon the 
lower end of the cord. The anterior roots are the smaller: but there is not the same 
disproportion between them and the posterior roots as in the cervical nerves. The 
roots of these nerves have a vertical direction, and are of considerable length, more 
especially the lower ones, since the spinal cord does not extend beyond the first 
lumbar vertebra. The roots become joined in the intervertebral foramina; and the 
nerves, so formed, divide at their exit into two divisions, anterior and posterior. 

The posterior divisions of the lumbar nerves (fig. 301) diminish ilftfize from above 
downwards; they pass backwards between the transverse processes, and divide into 
external and internal branches. 

The External branches supply the Erector spina: and Intertrausverse muscles. 
From the throe upper branches, cutaneous nerves are derived , which pierce the 
aponeurosis of the Latiasfuius dbrsT~fiiTTscle, and descend Q.ver the back part of the 
crest of t he i lium, to be distri butsd-to the. integument of the gluteal region^some of 
the filaments passing as far as the trochanter major. 

The internal branches, the smaller, pass inwards close to the articular processes 
of the vertebrae, and supply the Multifidus spinae and Interspinales muscles. 

The anterior divisions of the lumbar nerves increase in size from above down¬ 
wards. At their origin, they communicate with the lumbar ganglia of the sym¬ 
pathetic by long slender filaments, which accompany the lumbar arteries round the 
sides of the bodies of the vertebra;, beneath the. Psoas muscle. The nerves pass 
obliquely outwards behind the Psoas magnus, or between its fasciculi, distributing 
filaments to it and the Quadrates lumborum. The anterior divisions of the four 
upper nerves are connected together iifthis situation by anastomotic loops, and form 
the lumbar plexus . The anterior division of the fifth lumbar, joined witji a branch 
from the fourth, descends across the base of the sacrum to join the anterior division 
of the first sacral nerve, and assist in the formation of the sacral plexus. The cord 
resulting from^the union of the fifth lumbar, and the branch from tlie fourth, is 
called the lumbosa cral ne rve. 

Lumbar Plexits. 

The lumbar plexus is formed by the loops of communication between the anterio r 
division s of the four upp er lumbar nerves. The plexus is narrow above, and often 
connbcted~with the last.dxuml^by ~ff‘sTSrfder branch, the dorsi -lu mbnr nerv e; it*is 
broad below, where it is joinod to the saCral plexus by tlieTurnbo-saoral corcT. It ia 
situ ated in the s ubstance of the Psoas muscle near its posterior part, in front of~the 
transverse processes of tEeT lumbar vertebrae. * 

The mode in which the plexus is formed is the following:—The Jirs t lumba r 
nerve receives a branch from’the last dorsal, and gives _qff the i lio hypoga stric 
and ilio- inguinal, and a communicating branch which passes down ^o the second 
lumbar and forms a p art priEe genito-crural nerve. T he Second gives off the 
remainder of the genito-crural, and a descending branch to communicate with the 
third; from it the greater part of the external cutaneous is given off. The fibres 
of this communicating branch are prolonged partly into the anterior crural, and 
partly into the obturator nerve. 
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Th e thirdj umbar nerve gives off a small filament to the external cutaneous and 
divides intoTjjEftJarga branches, which assist in forming the a nterior crura l'and 
obturator nerves. When the accessory obturator exists, some of its fibres are derived 
from tins third nerve. It also gives off a communicating branch to the fourth. The 
fourtit nerve gives a communicating filament to the fifth and divides into two 
launches, which complete the anterior crural and obturator. Sometiines it also 
furnishes part of the" accessory obturator. 

From this arrangement it follows that the i lio-hypoga8tri cja.nd_il io-ingu inal are 
derived e ntir ely.from the. first lumbar nerve. The g enit o-crural partly from the 
first, but principally from the second nerve. The external cutaneous for the most 
part from the second, but receiving a small filament from the third. The a nter ior 
crural and obturator by fibres derived from the second, third, and fourth. And the 
accessory obturator, when it exists, from the tljird and fourth, probably receiving 
also some fibres from the second through its communicating branch. 

The branches pf the*lumbar 
plexus are the 

Ilio-hypogastric. 

Ilio-inguinal. , 

Genito-crural. 

External cutaneous. 

* Obturator. 

Accessory obturator. 

< Anterior crural. 

The Il.TO-UYl’OGASTKTC Nerve 
(superior nmsculo-cu/.aneous) a- 
rises from the first lumbar nerve. 

It pierces the outer border of the 
Psoas muscle at its upper part, 
and crosses obliquely in front of 
the Quadratus lumborum to the 
crest of the ilium. It then per¬ 
forates the Trans vernal is muscle 
| at its hack part, and divides be¬ 
tween it and the internal oblique 
into two branches, iliac and hy¬ 
pogastric. 

The iliac branch pierces the Internal and External oblique muscles immediately 
above the crest of the ilium, and 'is distributed to the integument of the gluteal 
region, behind the lateral cutaneous branch of the last dorsal nerve (fig. 307). The 
size of this nerve bears an inverse proportion to that of the cutaneous branch of the 
last dorsal nerve. 

The hypogastric branch (fig. 304) continues onwards between the Internal oblique 
and Transversalis muscles. It then pierces the Internal oblique, and near the middle 
line pe rfo rates the aponeurosis of the External oblique above the external abdominal 
ring, and is distributed to the integument covering the hypogastric region. 

The ilio-hypogastric nerve communicates with the last dorsal and ilio-inguinal 
nerves. „ 

The Ilio-inguinal Nerve {inferior musculo-cutaneous), smaller than the -pre¬ 
ceding, arises with it from the first lumbar nerve. It pierces the outer border of the 
Psoas just below the ilio-hypogastric, and passing obliquely across the Quadratus 
lumborum and Iliaeus muscles, perforates th6 Transversalis, near the Fore part of 
the crest of the iliurfi, and communicates with the Ilio-hypogastric nerve between 
that muscle and the Internal oblique. The nerve then pierces the Internal oblique, 
distributing filaments to it, and, a ccom panying the spermatic cord, escapes at the 
external abdominal ling, and is distnbuted to the integument of the scrotum and 
upper and inner part of the thigh in the male, and to the labium in the female. 


302.—Plan of the Lumbar Plexus. 
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The size of this nerve is in inverse proportion to that of the ilio-hypogastrie. Occa¬ 
sionally it^is very small, and ends by joining the ilio-hypogastric; in such cases, a 
branch from thp ilio-hypogastric takes the place of the ilio inguinal, or the latter 
nerve may be altogether absent. 

The Oenito-crukal Nerve arises from the second lumbar, and by a few fibres 
from the "cord of communication between it. and the first. It passes obliquely 
through the substance of the Psoas, descends on its surface to near Poupart’s 
ligament, and divides into a genital and a crural branch. 

The genital branch descends on the external iliac artery, sending a few filaments 
round that vessel; it then pierces the fascia transvcrsalis, and, passing through the 


303.—The Lumbar Plexus and its Branches.* 



internal abdominal ring, descends along the back part of the spermatic cord to the 
scrotum, and supplies, in the male, the Cremaster muscle. In the female, it aceom- 
panies the round ligament, and is lost upon it. 

The crura l branch passes along the inner margin of tho Psoas muscle, beneath 
Ponpart’s ligament, into the thigh, en tering t he> sheath of tho femoral vessels, and 
lying superficial and a little external to the femoral artery. l£ pierces the anterior 
layer of the sheath of the vessels, and becoming superficial by passing through the 
fascia lata, it supplies the skin of the anterior aspect of the thigh as far as midway 
between the pelvis and knee. On the front of the thigh it Communicates with the 
outer branch of the middle cutaneous nerve, derived from the anterior crural. 

A few filaments from this nerve may be traced on to the femoral artery; they 
are derived from the nerve as it passes beneath Poupart’s ligament. 

* The arrangement of the lumbar plexus on the right side-in this woodcut is not strictly 
correct. See the plan on preceding page. - 
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304.—Cutaneous Nerves of Lower 
Extremity. Front View, 


305.—Nerves of the Lower Extremity. 
Front View. 
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•- "The Externai. Cutaneous Nerve arises from the loop between the second and 
third lumbar nerves. It perforates the outer border of the Psoas muscle about its 
middle, and crosses the Iliacus muscle obliquely, to the notch immediately beneath 
the anterior superior spine of the ilium, where it passes under Poupart’s ligament 
into the thigh, and divides into two branches of nearly equal size. 

The anterior branch descends in an aponeurotic canal formed in the fascia lata, 
becomes superficial about four inches below Poupart’s ligament, and divides into 
branches which are distributed to the integument along the anterior and outer part 
of the thigh, as far down as the knee. This nerve occasionally communicates with 
the long saphenous nerve in front of the knee-joint. 

The posterior branch pierces the fascia lata, and subdivides into branches which 
pass backwards across the outer and posterior surface of the thigh, supplying the 
integument from the crest of the ilium as far as the middle of the thigh. 

The Obturator Nerve supplies the Obtu rator externus and Adductor muscles 
of the thigh, the art icu lations of the hip and knee, and occasionally the integument 
of the thigh and leg. It,arises by two branches; one from the third, the other from 
the fourth, lumbar nerve, receiving also some fibres from the second. It descends 
through the inner fibres of the Psoas muscle, and emerges from its inner border near 
the brim of the pelvis; it then rups along the lateral wall of the pelvis, above thfe 
obturator vessels , to the upper part of the obturator foramen, where it enters the 
thigh, and divides into an anterior and a posterior branch separated by the Adductor 
b revis mus cle. 

The anterior branch (fig. 305) passes down in front of the Adductor brevis, being 
covered by the Pectinous and Adductor longus; and at the lower border of the latter 
muscles communicates with the internal cutaneous and. internal saphenous nerves, 
forming a kind of plexus. It then descends upon the femoral artery, upon which it 
is finally distributed. 

This nerve, near the obturator foramen, gives off an articular branch to the hip- 
joint. Behind the Pectineus, it distributes muscular branches to the Adductor 
longus and Gracilis, and occasionally to the Adductor brevis and Pectineus, and 
receives a communicating branch from the accessory obturator- nerve. 

Occasionally this communicating branch is continued down, as a cutaneous branch, 
to the thigh and log. This occasional cutaneous branch emerges from the lower 
border of the Adductor longus, descends along the posterior margin of the Sartorius 
to the inner side of the knee, whore it pierces the deep fascia, communicates with 
the long saphenous nerve, and is dfstributed to the integumon^»of the inner side of 
the leg, as low down as its middle. When the branch is small, its ’pl3.ee is supplied 
by the internal cutaneous nerve. # 

The posterior branch of the obturator nerfe pierces the Obturator externus, and 
passes behind the Adductor brevis on the front of the Adductor magnus, where it 
divides into numerous muscular branches, which supply the Obturator externus, the 
Adductor magnus, and occasionally the Adductor brevis. One of the branches gives 
off a filament to the knee-joint. 

The articular branch for the knee-joint perforates the lower part of the Adductor 
magnus, and enters the popliteal space ; it then descends upon the popliteal artery, 
as far as the back part of the knee joint, where it perforates the posterior ligament, 
and is distributed to the synovial membrane. It gives filaments to the artery in its 
course. • 

The Accessory Obturator Nerve (fig. 30^) is of a small size, and arises either 
from the obturator nerve near its origin, or by separate filaments from the third and. 
fourth lumbar nerves, probably receiving also some fibres from the second through its 
communicating branch. It "descends along the inner border of the Psoas muscle, 
crosses the body of the pubes, and passes beneath the Pectineus muscle, where it 
divides into numerous branches. One of these supplies the Pectineus, penetrating 
its under surface; another is distributed to the hip-joint; while a third communi¬ 
cates with the anterior branch of the obturator nerve. This branch, when of large 
size, is prolonged (as already mentioned), as a cutaneous branch, to the leg. The 
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accessory obturator nerve is not constantly found ; when absent, the hip-joint receives 
branches from the obturator nerve. Occasionally it is very small, and becomes lost 
in the capsule of the hip-joint. 

The Anterior Crural Nerve (figs. 363, 305) is the largest branc h of the lumbar 
plexus. It s upplies m uscular branches to the Iliacus, P ectine us. and al l thejmuscles 
on the front ofthe thigh, excepting the Tertsor vaginae femoris; cutaneous filaments to 
the front and inner fide of the thigh, and to the leg and foot; and articular branches to 
the knee. It arises from the third and fourth lumbar nerves, receiving also a fasciculus' 
from the second. It descends through the fibres of the Psoas muscle, emerging from 
it at the lower part of its outer border; and passes down between it and the Iliacus, 
and beneath Poupart’s ligament, into the thigh, where it becomes somewhat flattened, 
and divides into an anterior or cutaneous, and a posterior or muscular part. Beneath 
Poupart’s ligament, it is separated from the femoral artery by the Psoas muscle, 
and lies beneath the iliac; fascia. 

Within the pelvic, the anterior crural nerve gives off* from its outer side some 
small blanches to the Iliacus, and a branch to the femoral artery, which is distributed 
upon the upper part of that vessel. The origijMjf this branch varies; it occasionally 
arises higher than usual, or it may arise lower down in the thigh. 

External to the pelvis , the following branches are given off:— 


From the Anterior Division.* 

Middle cutaneous. 
Internal cutaneous. 
Long saphenous. 


From the Posterior Division. 

Muscular. 

Articular. 


The miihllr cutaneous nerve (fig. 304) pierces the fascia lata (occasionally the 
Sartorius also) about three inches below Poupart’s ligament and divides into two 
branches, which descend in immediate proximity along the fore part of the thigh, 
distributing numerous branches to the integument as low as the front of the knee, 
where the middle cutaneous communicatos with a branch of the internal saphenous 
nerve. Its outer branch communicates, above, with the crural branch of the genito- 
crural nerve ; and the inner branch with the internal cutaneous nerve below. The 
Sartorius muscle is supplied by this or the following nerve. 

The internal cutaneous nerve, passes obliquely across the upper part of the sheath 
of the femoral artery, and divides in front, or ^it the inner side of that vessel, into 
two branches, anterior and internal. 

The anterior branch perforates the fascia lata at the lower third of the thigh, and 
divides into two branches, one of which supplies the integument as low down as the 
inner side of tho knee; the other crosses the patella to the outer side of the joint, 
communicating in its course with the long saphenous nerve. A cutaneous filament 
is occasionally given off from this nerve, which accompanies the long saphenous vein ; 
and it sometimes communicates with the internal branch of tho nerve. 

The internal branch descends along the posterior border of the Sartorius muscle 
to the knee, where it pierces the fascia lata, communicates with the long saphenous 
nerve, arid gives off several cutaneous branches. Tho nerve then passes down the 
inner side of the leg, to the integument \vhieh it is distributed. This nerve, 
beneath the fascia lata, joins in a plexiform network, by uniting with branches of 
the long saphenous and obturator nerves (fig. 305). When the communicating 
branch from the latter nerve is large and continued to the integument of the leg, 
the inner branch of the internal cutaneous is small, and terminates at the plexus, 
occasionally giving off a few cutaneous filaments. 

This nerve, bofore subdividing, gives off a few filaments, which pierce the fascia 
lata, to supply the integument of the inner side of the thigh, accompanying the long 
saphenous vein. One of these filaments passes through the saphenous opening; a 


* One of the muscles of the thigh, the Sartorius, reoeives its nervous supply from this 

group. 
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second becomes subcutaneous about the middle of the thigh.; and a third pierces the 
fascia at its lower third. * 4 • \ 

The long , or internal saphenous nerve, is the largest of the cutaneous branches of they 
anterior crui'AI. it approaches the femoral artery where this vessel passes beneath 
the Sartorius, and lies on its outer side, beneath the aponeurotic covering of Hunter's 5 
canal, as far as the opening in the low;er partj of the Adductor magnus. It then quits 
the artery, and descends vertically along the inner side of the kneq, beneath the Sar- 
torius, pierces the deep fascia between the tendons of the Sartorius and Gracilis, 
and becomes subcutaneous. The nerve then passes along the inner side of the leg, 
accompanied by the internal saphenous vein, descends behind the internal border of 
tho tibia, and, at the lower third of the leg, divides into two branches : one continues 
its course along the margin of the tibia, te rmina ti ng at the inner nnlcle"] - the other 
passes in front of the ankle, and is distribut ed to £Ee ni tcgum ent al<mg the innerjg.de 
of t he foot, as far as the great toe, communicating with tho internal branch of the 
musculo-cutaneous nerve. 1 

Branches. The long saphenous nerve, about the middle of the thigh, gives off a 
communicating branch, which joins the plexus formed by the obturator and internal 
cutaneous nerves. ” 

At the inner side of the knee, it gives off a largo branch (n. cutaneous patellce), 
which pierces the Sartorius and fascia lata, and is distributed to the integument in 
front of the patella. This nerve communicates above the knee with the internal 
branch of the internal cutaneous; below the knee, with other branches of the long 
saphenous; and, on the outer side of the joint, with branches of the middle and 
external cutaneous nerves, forming a plexiform network, the plexus patella). The 
cutaneous nerve of the patella is occasionally small, and terminates by joining the* 
internal cutaneous, which supplies its place in front of the knee. 

Below the knee, the branches of the long saphenous nerve are distributed to the 
integument of the front and inner side of the leg, communicating with the cutaneous 
branches from the internal cutaneous, or obturator nerve. 

The Deep Group of branches of the anterior crural nerve are muscular and 
articular. 

The nmscnlar branches supply the Peetinous and all the muscles on the front of 
tho thigh except the Tensor vaginae fomoris, which is supplied from the superior 
gluteal nerve, and tho Sartorius, which is supplied by filaments from the middle or 
internal cutaneous nerves. 

The branches to the Peetinous, usually two in number, pass inwards behind the 
femoral vessels, and enter the muscle on its anterior surface. 

The branch to the Rectus muscle enters its under surface high up. 

The branch to the Vastus externus, of large size, follows the course of the descend¬ 
ing branch of the external circumflex artery to the lower part of the muscle. It 
gives off an articular filament to the knee-joint. 

Tho branches to the Vastus internits and Crureus enter the middle of those 
muscles, the one to the Vastus internus supplying a filament to the knee-joint. 

The articular branches, two in number, supply the knee-joint. One, a long 
slender filament, is derived from the nerve to the Vastus oxternus. It penetrates 
the capsular ligament of the joint on its anterior aspect. The other is derived fr»m 
the nerve to the Vastus internus. It descends along the internal intermuscular 
septum, accompanying the deep branch of the anastomoti^i magna artery, pierces the 
capsular ligament of the joint on its inner Bide, jpnd supplies the synovial mem¬ 
brane. 


The Sacral and Coccygeal Nerves. 

The sacral nerves are five in number on each side. The four upper ones pass 
from the sacral canal, through the sacral foramina; the fifth through the foramen 
between the sqcrum and coccyx. 

The roots of origin of the upper sacral (and lumbar) nerves are the largest of all 
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the spinal nerves; whilst those of the lowest sacral and coccygeal nerve are the 
smallest. 

The roots of these nerves are ef very considerable length, being longer than those 
of any of the other spinal nerves, on account of the spinal cord not extending beyond 
the first lumbar vertebra. From their great length, and the appearance they present 
in connection with the spinal cord, the roots of origin of these nerves are called 
collectively the cauda equina. Each sacral and coccygeal nerve divides into two 
divisions, anterior and posterior. 

The posterior sacral nerves {Jag. 301, p. 551) are small, diminish in size from above 
downwards, and emerge, except the last, from the sacral canal by the posterior sacral 
foramina. 

The three upper on°s are covered, at their exit from the sacral canal, by the 
Multifidus spin*, and divide into external and internal branches. 

The internal branches are small, and supply the Multifidus spin*. 

The external branches join with one another, and with the last lumbar and 
fourth Bacml nerves, by means of communicating loops. These branches pass out¬ 
wards, to the outer surface of the great sacro-sciatic ligament, where they form A 
second series of loops beneath the Gluteus maximus. Cutaneous branches from this 
second series of loops, usually three in number, pierce the Gluteus maximus : one 
near the posterior inferior spine of the ilium; another opposite the end of the sacrum; 
and the third, midway between the other two. They supply the integument over 
the posterior part of the gluteal region. 

The two lower posterior sacral 'nerves are situated below the Multifidus spin*. 
They are of small size, and do not divide into internal and external branches, but 
join with each other, and with the coccygeal nerve, so as to form loops on the back 
of the sacrum, filaments from which supply the integument over the coccyx. 

The coccygeal nerve divides into its anterior and posterior division in the spinal 
canal. The posterior division is the smaller. It receives, as already mentioned, a 
communicating branch from the last sacral, and is lost in the fibrous structure on the 
back of the cowljut. 

The anterior sacral nerves diminishin size from above downwards. The four 
upper ones emerge from the anterior sacral foramina : the anterior division of .the 
fifth, after emerging from the spinal canal through its terminal opening, curves 
forwards between the sacrum and the coccyx. All the anterior sacral nerves com¬ 
municate with the sacral ganglia of the sympathetic, at their exit from the sacral 
foramina. The first nerve , of large size, unitfes with the 1 umbo-sacral cord, f o rmed by 
the jifth lipai bar, and a .branch from the fourth. The second , equal in size to the 
preceding, and the thfinL about one-fourth the size of the second, unite with this 
trunk, a nd for m, wit^sTsmall fasciculus from the fourth, the sacral plexus. 

The fourth anterior sacral nerve sends a branch to join the sacral plexus. The 
remaining portion of the nerve divides into visceral and muscular branches : and 
a communicating filament descends to join the fifth sacral nerve. The visceral 
branches are distributed to the viscera of the pelvis, communicating with the 
sympathetic nerve. These branches ascend upon the rectum and bladder: in the 
female, upon the vagina and bladder, communicating with branches of the sym¬ 
pathetic to form the hypogastric p lexus. The muscular branches are distributed to 
tho Levator ani, Goccygeus, and Sphincter ani. Cutaneous filaments arise from the 
latter branch, which supply the integument between the anus and coccyx. 

Thdfifth anterior sacral tierie, after passing from the lower end of the sacral 
canal, curves forwards through the fifth sacral foramen, formed between the lower 
part tif the sacrum and the transverse process of the first piece of the coccyx. It 
pierces the Coccygeus muscle, and descends upon its anterior surface to the tip of the 
coccyx, where it again perforates the muscle, to be distributed to the integument over 
the back part and side of the coccyx. This nerve communicates above with the fourth 
sacral, and below with the coccygeal nerve, and supplies the Goccygeus muscle. 

, . The anterior division of the coccygeal nerve is a delicate filament whibh escapes 
M the termination of the sacral canal; it passes downwards behind the rudimentary 
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transverse process of the first piece of the coccyx, and curves forwards, through the 
notch between the first and second pieces on the lateral border of the bone. It 
pierces the sacro-sciatic ligament and Coccygeus -muscle, is joined by a branch from 
the fifth anterior sacral, and becomes lost in the integument at the back part and 
side of the coccyx. 

Sacral Plexus. 

The saCral plexus is formed by the 1 umbo-sacral cord, the anterior divisions of 
the three upper sacral nerves, and part of that of the fourth. These nerves proceed 
in different directions ; the upper ones obliquely downwards and outwards, the lower 
one nearly horizontally, and they all unite into a single, broad, flat cord. The sacral 
plexus is triangular in form, its base corresponding with the exit of the nerves from 
the sacrum, its apex with the lower part of the great sacro-sciatic foramen. It 

306.—-Side View of Pelvis, showing Sacral. Plexus. 
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rests upon the ante rior su rface of the Pyrifor mis. and is covered in front by the 
p glvielaacia, -w hich sepa rates it from the sciatic and pudio branches ^tEeTafern al 
iliac artery, and from t he visgoya of the pelvis. 

« '“"“TKe’branches of the sacral plexus are :— 


Muscular.. 

Superior gluteal. 

Great sciatic. 


Budic. 

Small sciatic. 


The muscular brandies supply the Pyriformis, Obturator intemus, the two 
Gemelli, and the Quadratus femoris. The branch to the Pyriformis arises either 
from the plexus, or from the upper sacral nerves: the branch to the Obturator in- 
te rnus arises at the junct ion of the lumbo-sacral and first sacral nerves; it Alp- 

of the ; elvuTlhrouglTlEe great sacro-sciatic foramen, crosses beiuxB* the spine of the 
ischium, and enters the pelvis again through the lesser sacro-sdotio lcHrSmen to the 
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inner surface of the Obturator intemus; the bran6h to the Gemellus superior arises 
from the lower part of the plexus, near the pudic nerve; the small branch to the 
Gemellus inferior and Quadratus femoris also arises from the lower part of the plexus : 
it passes through the great sacro-sciatic foramen, and courses down beneath the 
Gemelli and tendon of the Obturator internus, and supplies the muscles on their deep 
or anterior surface. It gives off an articular branch to the hip-joint. This branch is 
occasionally derived from the upper part of the great sciatic nerve. 

The Superior Gluteal Nerve (fig. 308 ) arises from the back part of the lumbo¬ 
sacral cord ; it passes from the pelvis through the great sacro-sciatic foramen above 
the Pyriformie muscle, accompanied by the gluteal vessels, and divides into a superior 
and an inferior branch. 

The superior branch follows the line of origin of the Gluteus minimus, and 
supplies it and the Gluteus inedius. 

The inferior , branch crosses obliquely between the Gluteus minimus and medius, 
^distributing filaments to both these muscles, and terminates in the Tens or vag inae 
femoris, extending nearly to its lower end. 

The Pudic Nerv e arises from the lower part of the sacral plexus, and leaves the 
pelvis, through the great sacro-sciatic foramen, below the Pyriformis. It then crosses 
the spine of the ischium, and re-enters the pelvis through the lesser sacro-sciatic 
foramen. Jt accompanies the pudic vessels upwards and forwards along the outer 
wall of the ischio-rootal fossa, being contained in a sheath of the obturator fascia, and 
divides into two terminal branches, the pe rineal n erve, and the dorsal nerve of the 
penis. Near its origin, it gives off the inferior haemorrhoidal nerve. 

The inferior hmttwrrhoidal nerve is occasionally derived from the sacral plexus. 
It passes across the ischio-rectal fossa, with its accompanying vessels, towards the 
lower end of the rectum, and is distributed to the integument round the anus. 
Branches of this nerve communicate with the inferior pudendal and superficial peri¬ 
neal nerries at the forepart of the pcrinamin. 

The perineal nerve, the inferior and larger of the two terminal branches of the 
pudic, is situated below the pudic artery. It accompanies the superficial porinoal 
artery in the perineum, dividing into cutaneous and muscular branches. 

The cutaneous branches (superficial perineal) are two in number, posterior and 

anterior.. 'Tide'posterior branch passes to the fore part of the ischio-rectal fossa, 

distributing filaments to the Sphincter ani and integument in front of the anus, 
which communicate with the inferior haemorrhoidal nerve ; it then passes forwards, 
with the anterior branch, to the back of thfe scrotum, communicating with the 
anterior branch and with the inferior pudendal. The anterior branch passes to the 
fore pai-t of the ischio-rectal fossa, in front of the preceding, and accompanies it to 
the scrotum and under part of the penis. This branch gives one or two filaments to 
the Levator ani. 

The muscular branches' are distributed to the Transversus perinei, Acce lera tor 
u rime. Erec tor pe nis, and CompressogprethrsB. The nerve of the bulb supplies the 
corpus spongiosum ; some of its filaments run for some distance on the surface Irefore 
penetrating to tire interior. 

The dorsal nerve of the penis is the superior division of the pudic nerve; it 
accompanies the pudic artery along the ramus of the ischium, piercing the posterior 
layer of the deep perineal fascia, it runs forwards along the inner margin of the 
ramus of the pubes, between the two layers of the deep fascia. It then pierces the 
anterior layer, and in company w^h the dorsal artery of the penis, passes through 
the. suspensory ligament and running forwards is distributed to the glans. On the 
penis, this nerve gives off a cutaneous branch, which runs along the side of the 
organ ; it is joined with branches of the sympathetic, and supplies the integument of 
the upper surface and sides of the penis and prepuce, giving a large branch to the 
corpus caverhosum. 

.In the female, the pudic nerve is distributed to the parts analogous to those in 
the male; its superior division terminating in the clitoris, its inferior in the external 
l«w>ia and perineum. 
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307.—Cutaneous Nerves of Lovfer 
Extremity. Posterior View. 


308.—Nerves of the Lower Extremity.* 
Posterior View. 
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The Small Sciatic Nerve (fig. 308 ) supplies the ,jm tegument of the perineum 
and hack part of the thigh and leg, and one muscle, the Glutens maximus. It is 
usually formed by the union of two branches, which arise from the lower part of the 
sacral plexus. Jt issues from the pelvis through the great sacro-sciatic foramen below 
'the Pvrif ormi s muscle^clescends beneath the Gluteus maxim us with the sciatic artery, 
land at the lower border o?T,hat muscle passes along the back part of the thigh, 
'beneath the fascia lata, to the lower part of the popliteal region, where it pierces the 
fascia and becomes cutaneous. It then accompanies the* external saphenous vein 
below the middle of the leg, its terminal filaments communicating with the external 
saphenous nerve. 

The branches of the small sciatic nerve are muscular (inferior gluteal) and 
cutaneous. 

The inferior gluteal consist of several large branches given off to the under surface 
of the Gluteus maximus, near its lower part. 

The cutaneous branches consist of two groups, internal and ascending. 

The internal cutaneous branches are distributed to the skin at the upper and 
inner side of the thigh, on its posterior aspect. One branch, longer than the rest, 
the inferior pudendal, curves forward below the tuber ischii, pierces the fascia lata 
and passes forwards beneath the superficial fascia of the perineum to be distributed 
to the integument of the scrotum, communicating with the superficial perineal and 
inferior hsemorrhoidal nerves. 

The ascending cutaneous branches consist of two or three filaments, which turn 
upwards round the lower border of the Gluteus maximus, to supply the integument 
covering its surface. One or two filaments occasionally descend along the outer side 
of the thigh, supplying the integument as far as the middle of that region. 

Two or three branches are given off" from the lesser sciatic nerve as it descends 
beneath the fascia of the thigh ; they supply the integument of the,back part of the 
thigh, popliteal region, and upper part of the leg. 

\ The Great Sciatic Nerve (fig. 308) supplies nearly the whole of the integument 
|of the leg, the muscles of the back of the thigh, and those of the leg and foot. It 
is the largest nervous cord in the body, measuring three quarters of an inch in 
breadth, and is the continuation of the lower part of the sacral plexus, ft passes 
out of the pelvis through the great sacro-sciatic foramen, below the Pyriformis 
muscle. It descends between the trochanter major and tuberosity of the ischium, 
along the back part of the fliigh to about its lower third, where it divides into two 
large branches, the internal yid external popfiteai nerves. 

This division may take place at any point between the sacral plexus and the 
lower third of the thigh. . When the division qccurs at the plexus, the two nerves 
descend together, side by side; or"they may be separated, at their commencement, 
by the interposition of part or the whole of the Pyriformis muscle. As the nerve 
descends along the back of the thigh, it rests at first upon the External rotator 
rSmiscles, together with the small sciatic nerve and artery, being covered by the 
Gluteus maximus; lower down, it lies upon the Adductor magnus, and is covered 
by the long head of the Biceps. 

The branches of the nerve, before its division, are articular, and muscular. 

The articular Irranches arise from the upper part of the nerve; they supply the 
hip-joint, perforating its fibrous capsule posteriorly. These branches are sometimes 
derived from the sacral plexus. 

I The muscular br an ches a re distributed to the ’ Flexors of the l eg : viz., the Biceps 
Semitendinosus, and Semimembranosus, and a branch to the Adductor magnus. 
These branches are given off beneath the Biceps muscle. 

The Internal Popliteal Nexve , the larger of the two terminal branches of the 
_great sciatic^escehtls along the"back part of the thigh, through the middle of the 
popliteal space, to the lower part of the Popliteus muscle, where it passes y ith the 
artery be neath the arch of tka Soleus, and b ecomes the posterior tibial It lies at 
^st~v^ st^pSrficial, ImcTat rale outer side of, and some distance from, the popliteal 
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vessels; op posite the knee-io int. it is in close relation with the vessels, and crosses 
to the inner aide of the ar tery. 

The branches o f this nerve are the articular, mus cular, and a cut aneous branch, 
the external or short saphen o us nerv e. 

'i'lie articular orancltes, usually three in number, supply the knee-joint: two of 
these branches accompany the superior and inferior internal articular arteries; and 
a third, the azygos artery. 

The muscular branches , four or five in number, arise from the nerve as it lies 
between the two heads of the Gastrocnemius muscle; they supply that muscle, the 
Plantaris, Soleus, and Popliteus. The nerves which supply the Popliteus turn round 
its lower border and are distributed to its deep surface. 

The exte rnal or sho rt saphenqu s nerve (communicans poplitei) (fig. 307) descends 
between tlnTtwo heads of the Gastrocnemius muscle, and, about the middle of the 
back of the leg, pierces the deep fascia, and receives a communicating branch (com- 
municans peronei) from the external popliteal nerve. The nerve then continues its 
course down the leg near the outer m argin of the tendo Achillis, in company with 
the exter nal saphenous vein, winds round the outer malleolus, and is distributed to 
the integument along the outer side of the foot and little toe, communicating on the 
dorsum of the foot with the musculo-cutaneous nerve. In the log, its branches com¬ 
municate with those of the small sciatic. 

The posterior tibial nerve (fig. 308) commences at the lower border of the Pop¬ 
liteus muscle, and passes along the back part of the leg with the posterior tibial 
vessels to the interval between the inner malleolus and the heel, whei’e it divides 
into the externaTandThternal plantar nerves. It lies upon the deep muscles "of the 
leg, and is covered by the deep fascia, the superficial muscles, and integument. In 

the upper part of its course, it lies to the 
inner side of the posterior t ibia l artery; 
but it soon crosses that vessel, ana lies to 
its outer slde as far as the ankle. In the 
lower third of the leg, it is placed parallel 
with the inner margin of the tondo Achillis. 

The branches of the posterior tibial 
nerve are muscular and plantar-cutaneous. 

The muscular branches arise either 
separately or by a common trunk from the 
Tipper part of the nerve. They supply the 
Tibialis posticus, Flexor longug digitorum, 
and Flexor longus pollicis muscles; the 
branch to the latter muscle accompanying 
the peroneal artery. 

The plantar cutaneous branch perfo¬ 
rates the internal annular ligament, and 
supplies the integument of the heel and 
inner side of the sole of the foot. 

The internal ‘plantar nerve (fig. 309), 
the larger oF ibe two terminal branches 
of the posterior tibial, accompanies the 
internal plantar artery along the inner 
side of the foot. From its origin at the 
inner ankle it passes forwards between the 
Abductor pollicis and Flexor brevis digi¬ 
torum, divides opposite the bases of the 
metatarsal bones intef four digital branches, 
and communicates with the external plan¬ 
tar nerve. 

Branches. In its course, the internal plantar nerve gives off cutaneous branches 
which pierce the plantar fascia, and supply the integument of the sole of the foot; 
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muscular branches, which supply the Abductor pollicis and Flexor brevis digitorum; 
articular branches to the articulations of the tarsus and metatarsus; and four digital 
branches. These pass between the divisions of the plantar fascia in the clefts between 
the toes, and are distributed in the following manner: The first supplies the inner 
border of the great toe, and sends a filament to the Flexor brevis pollicis muscle; 
|the second bifurcates, to supply the adjacent sides of the great and second toes, 
(sending a filament to the first Lumbriealis muscle; the third digital branch supplies 
[the adjacent sides of the second and third toes, and the second Lumbriealis muscle ; 
the fourth supplies the corresponding sides of the third and fourth toes, and receives 
a communicating branch from the external plantar nerve. It will be observed, that 
the distribution of these branches is precisely similar to that of the median nerve 
in the hand. Each digital nerve gives oft’ cutaneous and articular filaments; and 
opposite the last phalanx sends a dorsal branch, which supplies the structure round 
the nail, the continuation of the nerve being distributed to the ball of the toe. 

T he external plantar ne rve, the smaller of the two, completes the nervous supply 
to the structures of the foot, being distributed to the little toe and one-half of the 
fourth, as well as to most of the deep muscles, its distribution being similar to that of 
the ulnar in the hand. It passes obliquely forwards with the external plantar artery 
to the outer side of the foot, lying between the Flexor brevis digitoruin and Flexor 
accessories ; and, in the interval between the former muscle and Abductor minimi 
digiti, divides into a superficial arifl a deep branch. Before its division, it supplies 
the Flexor accessorius and Abductor minimi digiti. 

Th O'Superficial branc h separates into two digital nerves : one, the smaller of the 
two, supplies the outer side of the little toe, the Flexor brevis minimi digiti, and the 
two interosseous muscles of the fourth metatarsal spice ; the other, and larger, digital 
branch, supplies the adjoining sides of the fourth and fifth toes, and communicates 
with the internal plantar nerve. 

The deep or 'muscular branch accompanies the external plantar artery into .the 
deep part of the sole of the foot, beneath the tendons of tho Flexor muscles and 
Adductor pollicis, and supplies all the interossei (except those in the fourth metatarsal 
space), the two outer Lumbricales, the Adductor pollicis, and the Transyersus pedis. 

TheJ&c<«rKdI Popliteal\ov Jleroneal Nerve (fig. 308), about one half the size of the 
internal popliteal, descends, obliquely along the outer side of the popliteal space to the 
fibula, close to the margin of the Biceps muscle. It is easily felt beneath the skin 
behind the head of the fibula, at tho inner side of the tendon of the Biceps. About 
an inch below the head of the fibula it pierdes the origin of the Peroneus longus, 
and divides J.W11 eatl 1 that muscle into the anterior tibial and museulo-cutancous nerves. 

The branches of tile peroneal nerve, previous to its division, - are articular and 
cutaneous. • 

The articular branches, two in number, accompany the superior and-inferior 
external articular arteries to the outer side of the knee. The upper one occasionally 
arises from the great sciatic nerve before its bifurcation. A third (recurrent) articu¬ 
lar nerve is given off at the point of division of the peroneal nerve; it ascends with 
the tibial recurrent artery through the Tibialis anticus muscle to thq front of tho 
knee, which it supplies. 

•» The cutaneous branches, two or three in number, supply the integument along 
the back part and outer side of the leg, as far as its middle or lower part; one of 
these, larger than the rest, the communicans perone i, arises near the head of tho 
fibula, crosses the external head at: the Gastrocnemius to the midddle of the leg, and 
joins with the external saphenous. This nerve occasionally exists as a separate 
branch, which is continued down as far as the heel. 

The Anterior Tibial Nerve (fig. 305) commences at the bifurcation of the peroneal 
nerve, Tbeiween the'EbuIa and upper part of the Peroneus longus, passes obliquely 
forwards beneath t he Exten sor longus digitorum to the fore part of tEemterrossoous 
membrane, and reaches the outer side bf the anterior tibial artery above the middle 
of the leg; it then descends with the artery to the front of the ankle-joint, where it 
dimdef intoan external and an internal branch. This nerve lies at first on the outer 
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side of the anterior tibial artery, then in front of it, and again at its outer side at 
the ankle-joint. * 

The branches of the anterior tibial nerve, in its course through the leg, tire the 
muscular nerves to the Tibialis anticus. Extensor longus digitorum, Peroneus tertius, 
and Extensor proprius pollicis muscles. 

The external or tarsal branch of the anterior tibial passes outwards across the 
tarsus, beneath the Extensor brevis digitorum, and having become ganglionic, like 
the posterior interosseous nerve at the wrist, supplies the Extensor brevis digitorum 
and the articulations of the tarsus and metatarsus. 

The Internal branch, the continuation of the nerve, accompanies tho dorsalis 
pedis artery along the inner side of the dorsum of the foot, and, at the first inter¬ 
osseous space, divides into two branches, which supply the adjacent sides of the 
great and second toes, communicating with the internal division of the musculo¬ 
cutaneous nerve. v 

The Musculo-Cutancous Nerve ( fig. 305) supplies the* muscles on the fibular side 
of the leg, and the intogument of the dorsum of the foot. It passes forwards 
between the Pei’onei muscles and the Extensor longus digitorum, pierces the deej 
fascia at the lower third of the leg, on its front and outer side, and divides into two 
branches. This nerve, in its course between the muscles, gives oft' muscular branches 
to the Peroneus longus and brevis, and cutaneous filaments to tho integument of 
the lower part of the leg. k 

The intern al branch of the museulo-cutaneous nerve passes in front of the ankle- 
joint, and" along the dorsum of tho foot, supplying the inne r aide of the gr eat toe, 
and the a djoinin’' sides-of tho second and third toes. 'Tt also supplies the integu¬ 
ment of the inner ankle and inner side of the foot, communicating with the internal 
saphenous nerve, and joins with the anterior tibial nerve, Isetween the great and 
second toes. 

. The e xternal branc h, the larger, passes along the outer side of the dorsum of the 
foot, to he distributed tothe adjoining sides of tho third, fourth, and fifth _t9.es. It 
also supplied the integument of the outer ankle and outer side of the foot, Communi¬ 
cating with the short saphenous nerve. 

The distribution of theses branches of the museulo-cutaneous nerve will be found 
to vary; together, they supply all the toes excepting the outer side of the little toe, 
and the adjoining sides of the great and second toes, the former l>eing supplied by 
the external saphenous, and the latter by tho internal branch of the anterior tibial. 



The Sympathetic Nerve. 


T HE Sympathetic Nerve is so called from the opinion entertained that through it 
is produced a sympathy between the affections of distant organs. It consists 
of a series of ganglia, connected together by intervening cords, extending on each 
side of the ver tebral column from the base of the skull to the coccyx. It may, 
moroover, bo traced up into the head, where the ganglia (which are all in connection 
with the fifth cranial nerve)'occupy spaces lietween the cranial and facial bones. These 
two gangliated cords lie parallel with one another as far as the sacrum, on which 
bone they converge, communicating- together through a single ganglion (ganglion 
impar), placed in front of the coccyx. Some anatomists also state that the two cords 
are joined at their cephalic extremity, through a small ganglion (the ganglion of JUbes), 
’situated upon the anterior communicating artery. Moreover, the chains of opposite 
sides communicate between these two extremities in several parts, by means of the 
nervous cords that arise from them. 

The ganglia are somewhat less numerous than the vertebrae : thus there are only 
three in the cervical region, twelve in the dorsal, four in the lumbar, five in the 
sacral, and one in the coccygeal. 

The sympathetic nerve, for convenience of -description, may be divided into 
several parts, according to the position occupied by each; and the number of ganglia, 
of which each part is composed, may be thus arranged :—. 


Cephalic portion 
Cervical „ 
Dorsal „ 

Lumbar „ 
Sacral „ 

Coccygeal „ 


4 pairs of ganglia. 

3 » » 

2 tt tt 

4 » » 

5 »> >> 

i single ganglion. 


Each ganglion may be regarded as a distinct centre, from or to which branches 
pass in variows directions. These branches may be thus arranged :—i. Branches of 
communication between the ganglia. 2. Branches^ of communication with the cere¬ 
bral or spinal nerves. 3. Primary branches passing to be distributed to the arteries 
in the vicinity of the ganglia, and to the viscera, or procetiding to other ganglia 
placed in the thorax, abdomen, or pelvis. 

x. The branches of communication between the ganglia are composed of grey and 
white nerve-fibres, the latter being continuous with those fibres of the spinal nerves 
which pass to the ganglia. 

2. The branches of communication between the ganglia and the cerebral or spinal 
nerVes also consist of a white and a grey portion; the former proceeding from the 
spinal nerve to the ganglion, the latter passing from the ganglion to the spinal nerve. 

3. The primary branches of distribution also consist of two kinds of nerve-fibres, 
the sympathetic and spinal. They have a remarkable tendency to form intricate 
plexuses, which encircle the blood-vessels, and are conducted by them to the viscera. 
The greater number, however, of these branches pass to a series of visceral ganglia. 
Those are ganglionic masses, of variable size, situated in the large cavities of the 
trunk, the thorax, ancl abdomen; and are connected with the roots of the great 
arteries of the viscera. The visceral ganglia are single and unsymmetrical, and are 
called the cardiac and semilunar. From these visceral ganglia numerous plexuses of 
nerves are derived, which entwine round the blood-vessels and are conducted by 
them to the viscera. 
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The cephalic portion of the sympathetic consists of four ganglia :—i. The ophthal¬ 
mic ganglion. 2. The spheno-palatine, or Meckel’s ganglion. 3. The otic, or 
Arnold’s ganglion. 4. The submuxillary ganglion. 

These have been already described in connection with the three divisions of the 
fifth nerve. 


Cervical Portion of the Sympathetic. 

The cervical portion of the sympathetic consists of three ganglia on each side, 
which are distinguished according to their position, as the superior, middle, and 
inferior cervical. 

The Superior Cervical Ganglion, the largest of the three, is placed opposite 
the second and third cervical vertebra* and sometimes as low as the fourth or fifth. 
It is of a reddisli-grey colour, and usually fusiform in shape ; sometimes broad, and 
occasionally constricted at intervals, so as to give rise to the opinion that it consists 
of the coalescence of several smaller ganglia. It is in relation, in front, with the 
sheath of the internal carotid artery, and internal jugular vein; behind it lies on the 
Rectus capitis anticus major muscle. 

Its branches may be divided into superior, inferior, external, internal, and 
anterior. 

The superior branch appears to be a direct continuation of the ganglion. It is 
soft in texture, and of a reddish colour. I t ascends by the side of the internal carotid 
artery, and, entering the carotid canal in the temporal bone, divides into two branches, 
which lie, one on the outer, and the other on the inner side of that vessel. 

The outer branch, the larger of the two, distributes filaments to the internal 
carotid artery, and forms the carotid plexus. •* 

Tho inner branch aim distributes filaments to the internal carotid, and, continuing 
onwards, forms the cavernous plexus. 


Carotid Plexus. 

The carotid plexus is situated on the outer side of the internal carotid. Filaments 
from this plexus occasionally form a small gangliform swelling on the under surface 
of the aitery, which is called the carotid ganglion. The carotid plexus communicates 
with the Gasserian ganglion, with the sixth nerve, and spheno-pilatine ganglion, 
and distributes filaments to the wall of the carotid artery, and to the dura water 
(Valentin), while in the carotid canal it communicates with Jacobson’s nerve, the 
tympanic branch of the glosso-pharyngeal. 

The couvninnicatimj branches with the sixth nerve consist of one or two filaments 
which join that nerve as it lies upon tho outer Side of the internal carotid. Other 
filaments are also connected with the Gasserian giinglion. The communication with 
the spheno-palatine ganglion is effected by the carotid portion of the Vidian nerve, 
which passes forwards, through the cartilaginous substance filling the foramen lacerum 
medium, along the pterygoid or Vidian canal, to the spheno-palatine ganglion. In 
this canal it joins the petrosal branch of the Vidian. 

4 

Cavernous Plexus. 

The cavernous plexus in situated below, and internal to that part of the internal 
carotid which is placed by the sitk> of the sella Turcica, in the cavernous sinus, and 
is formed chiefly by the internal division of the ascending branch from the superior 
cervical ganglion. It communicates with the third, fourth, fifth, and sixth nerves, 
and with the ophthalmic gaDglion, and distributes filaments to the wall of the 
internal carotid. Tile branch of communication with the third nerve joins it at its 
point of division ; the branch to the fourth nerve joins it as it lies on the outer wall 
of the cavernous sinus ; other filaments are connected with the under surface of the 
trunk of the ophthalmic nerve; and a seeond filament of communication joins the 
sixth nerve. 
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The filament of connection with the ophthalmic ganglion arises from the anterior 
part of the cavernous plexus; it accompanies the nasal nervo, or continues forwards 
as a separate branch. 

The terminal filaments from the carotid and cavernous plexuses are prolonged 
along the internal carotid, forming plexuses which entwine round the cerebral and 
ophthalmic arteries; along the former vessel they may be traced on to the pia mater; 
along the latter, into the orbit, where they accompany each of the subdivisions of the 
vessel, a separate plexus passing with the arteria centralis retinae into the interior of 
the eyeball. The filaments prolonged on to the anterior communicating artery form 
a small ganglion, the ganglion of Ribes, which servos, as mentioned above, to connect 
the sympathetic nerves of the right and left sides. 

The inferior or descending branch of the superior cervical ganglion communicates 
with the middle cervical ganglion. 

The external branches are numerous, and communicate with the cranial nerves, 
and with the four upper spinal nerves. Sometimes the branch to the fourth spinal 
nerve may come from the cord connecting the upper and middle corvical ganglia. 
The branches of communication with the cranial nerves consist of delicate filaments, 
which pass from the superior cervical ganglion to the ganglion of the trunk of the 
pneumogastric, and to tho ninth nerve. A separate filament from the cervical 
ganglion subdivides and joins tho petrosal ganglion of the glosso-pharyngeal, and the * 
ganglion of tho root of tho pneumogastric in the jugular foramen. 

The internal branches are three in number: the pharyngeal, laryngeal, and 
superior cardiac nerve. Tho pharyngeal branches pass inwards to the side of the 
pharynx, where they join with blanches from the pneumogastric, glosso-pharyngeal, 
and external laryngeal nerves to form the pharyngeal -plexus. The laryngeal branches 
unite with the superior laryngeal nervo and its branches. 

Tlie superior cardiac nervo will bo described in connection with the other cardiac 
nerves. 

The anterior branches ramify upon the external carotid artery and its branches, 
forming round each a delicate plexus, on the nerves composing which small ganglia 
are occasionally found. These ganglia have been named, according to their position, 
intercarotid* (one placed at the angle of bifurcation of the common carotid), lingual, 
temporal, and pharyngeal. The plexuses accompanying some of these arteries have 
important communications with other nerves. That surrounding the external 
carotid is connected with the branch of tho facial nerve to the stylo-hyoid muscle ; 
that surrounding the facial communicates with the submaxillary ganglion by one or 
two filaments; and that accompanying tho middlo meningeal artery .sends offsets 
which pass to the otic ganglion anjl to the intumescentia gangliformis of the facial 
nerve (external petrosal). * 

The Middle Cervical Ganglion (thyroid ganglion) is tire smallest of the three 
cervical ganglia, and is occasionally altogether wanting. It is placed opposite tho 
fifth corvical vertebra, usually upon, or close to, the inferior thyroid artery ; hence 
the name ‘thyroid ganglion,' assigned to it by Haller. 

Its superior branches ascend to communicate with the superior cervical ganglion. 

Its inferior branches descend £0 communicate with the inferior cervical ganglion. 

Its external branches pass outwards to join the fifth and sixth spinal neiVes. 
Those branches are not constantly found. 

Its internal branches are the thyroid and the middle*cardiac nerve. 

Tho thyroid branches are small filaments, which accompany the inferior thyroid 
artery to the thyroid gland; they communicate, on the artery, with the superior 
cardiac nerve, and, in the gland, with branches from tho recurrent and external 
laiyugeal nerves. 

The middle cardiac nerve is described with tire other cardiac nerves. 

The Inferior Cervical Ganglion is situated between the base of the trans¬ 
verse process of tho last cervical vertebra and the neck of the first rib, on the inner 

* This ganglion is of the same structure as the coccygeal gland (Luschka). 
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side of the superior intercpstal artery. Its form is irregular; it is larger in size 
than the preceding, and frequently joined with the first thoracic ganglion. 

Its superior branches communicate with the middle cervical ganglion. 

Its inferior branches descend, some in front of, others behind the subclavian 
artery, to join the first thoracic ganglion. The most important of these brandies 
constitutes the inferior cardiac nerve, to b^ presently described. 

The external branches consist of several filaments, some of which communicate 
with the seventh and eighth spinal nerves; others accompany the vertebral artery 
along the vertebral canal, forming a plexus round the vessel, supplying it with fila¬ 
ments, and communicating with the cervical spinal nerves as high as the fourth. 

Cardiac Nerves. 

The cardiac nerves are three in number on each side : superior, middle, and 
inferior, one being derived'from each of the cervical gang] ia. 

The superior cardiac nerve (nervus superficialis cordis) arises by two or move 
branches from the superior cervical ganglion, and occasionally receives a filament 
from the cord of communication tot ween the first and second cervical ganglia. It 
runs down the neck behind the common carotid arteiy, lying upon the Longus 
colli muscle ; and crosses in front of the inferior thyroid arteiy, and the recurrent 
laryngeal nerve. 

The right superior cardiac nerve, at the root of the neck, passes either in front of 
or behind the subclavian artery, and along the arteria innominata, to the back part 
of the arch of the aorta, where it joins the deep cardiac plexus. This nerve, in its 
course, is connected with other' branches of the sympathetic; about the middle of 
the neck it receives filaments from the external laryngeal nerve ; lower down, one 
or two twigs from the pnemnogastric; and as it enters the thorax, it joins with 
the recurrent laryngeal. Filaments from this nerve communicate with the thyroid 
branches from the middle cervical ganglion, and accompany these nerves to the 
thyroid gland. 

The left superior cardiac nerve, in the chest, runs by the side of the left carotid 
arteiy, and in front of the arch of the aorta, to the superficial cardiac plexus ; but 
occasionally it passes behind the aorta, and terminates in the deep cardiac plexus. 

The middle cardiac nerve (nervus cardiacus maguus), the largest of the three, 
arises from the; middle cervical ganglion, or from the cord between the middle and 
inferior ganglia. On the right side it descends behind the common carotid artery ; 
and at the rqpt of the neck, passes either in front of, or behind the subclavian artery; 
it then descends on the trachea, receives a few filaments from the recurrent laryn¬ 
geal nerve, and joins the deep cardbus plexus. In the neck, it communicates with 
the superior cardiac and recurrent laryngeal nerves. On the left side, the middle 
cardiac nerve enter's the chest tot ween the left carotid and subclavian arteries, and 
joins the left side of the deep cardiac plexus. 

The inferior cardiac nerve (nervus cardiacus minor) arises from the inferior 
cervical or first thoracic ganglion. It passes down behind the subclavian artery and 
along the front of the trachea, to join the deep cardiac plexus. It communicates freely 
behind the subclavian arteiy with the recurrent laryngeal and middle cardiac nerves. 

The great or deep cardiac plexus (plexus mngnus profundus —Scarpa) is situated 
in front of the trachea at ats bifurcation, above the point of division of the pul¬ 
monary artery, and behind the arch of the aorta. It is formed by the cardiac 
nerves derived from the cervical ganglia of the sympathetic, and the cardiac branches 
of the recurrent laryngeal and pneumogastric. The only cardiac nerves which do 
not enter into the formation of this plexus are the left superior cardiac nerve, and 
the left inferior cervical cardiac branch from the pneumogastric. The branches 
derived from the great cardiac plexus form the posterior coronary plexus, and part 
of the anterior coronary plexus; whilst a few filaments proceed to the pulmonary 
plexuses, and to the auricles of the heart. 

The branches from the right side of this plexus pass, some in front of, and others 
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behind the right pulmonary artery; the former, the more numerous, transmit a few 
filaments to the anterior pulmonary plexus, and are continued along the trunk of 
the pulmonary artery, to form part of the antorior coronary plexus ; those behind 
the pulmonary artery distribute a few filaments to the right auricle, and form part 
of the posterior coronary plexus. 

The branches from the left side of tho deep cardiac plexus distribute a few fila¬ 
ments to the left auricle of the,heart and the anterior pulmonary plexus, and then 
pass on to form the greater part of the posterior coronary plexus, a few branches 
passing to the superficial cardiac plexus. 

The superficial {anterior) cardiac plexus lies beneath the arch of the aorta, in 
front of the right pulmonary artery. It is formed by the left superior cardiac nerve, 
the left (and occasionally tho right) inferior cervical cardiac branches of the pneumo- 
gfistric, and filaments from the deep cardiac plexus. A small ganglion {cardiac 
gamjlion of Wrisberg) is occasionally found connected with these nerves at their 
point of junction. This ganglion, when present, is situated immediately beneath the 
arch of the aorta, on the right side of the ductus arteriosus. The superficial cardiac 
plexus forms the chief part of the anterior coronary plexus, and several filaments 
pass along the pulmonary artery to the left anterior pulmonary plexus. 

The posterior coronary plexus is chiefly formed by filaments prolonged from the 
left side of the deep cardiac plexus, and by a few from the right side. It surrounds 
the branches of the coronary artery at the back of the heart, and its filaments are 
distributed with those vessels to the muscular substance of the ventr icles. 

The anterior coronary plexus is formed chiefly from the superficial cardiac plexus, 
but receives filaments from the deep cardiac plexus. Passing forwards between the 
aorta and pulmonary artery, it accompanies the right coronary artery on the anterior 
surface of the heart. 

Valentin has described nervous filaments ramifying under the endocardium; 
and Remak has found, in several mammalia, numerous small ganglia on the cardiac 
nerves, both on the surface of the heart and in its muscular substance. The 
elaborate dissections of the late Dr. Robert Lee have demonstrated without any 
doubt the existence of a dense mesh of nerves distributed both to the surface and in 
tho sul>stance of the heart, having numerous ganglia developed upon them. 

Thoracic Part of thk Sympathetic. 

The thoracic portion of the syiitpatlietic consists of a series of ganglia, which 
usually correspond in number to that of the vertebrae; but, from the occasional 
coalescence of two, their number is uncertain. These ganglia are placed on each 
side of the spine, resting against*the heads o& the ribs, and covered by the pleura 
costalis : the last two are, however, anterior to tho rest, being placed on the side of 
the bodies of the vertebrae. The ganglia are small in size, and of a greyish colour. 
The first, larger than the rest, is of an elongated form, and usually blended with the 
last cervical. They are connected together by cord-like prolongations from their 
substance. 

The external branches from each ganglion, usually two in number, communicate 
with each of the dorsal spinal nerves. « 

The internal branches from the six upper ganglia are very small; they supply 
filaments to the thoracic aoi’ta and its branches, besides.small branches to the bodies 
of the vertebrae and their ligaments. Branches from the third and fourth ganglia 
form part of the posterior pulmonary plexus. 

The internal branches from the six lower gamjlia are large and white in colour ; 
they distribute filaments to the aorta, and unite to form the three splanchnic nerves. 
These are named, the great , the lesser , and the smallest or renHl splanchnic. 

The greed splanchnic nerve is of a white colour, firm in texture, and bears a 
marked contrast to the ganglionic nerves. It is formed by branches from the 
thoracic ganglia between the sixth and tenth, receiving filaments (according to Dr. 
•Beck) from all the thoracic ganglia above the sixth. These roots unite to form a 
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layge round cord of considerable size. It. descends obliquely inwards in front of the 
1 todies of the vertebrae along the posterior mediastinum, perforates the crus of the 
Diaphragm, and terminates in the semilunar ganglion, distributing filaments to the 
renal plexus and suprarenal capsule. 

The baser splanchnic nerve is formed by filaments from the tenth and eleventh 
ganglia, and from the cord between them. It pierces the Diaphragm with the pre¬ 
ceding nerve, and joins the cceliac plexus. It communicates in the chest with the 
great splanchnic nerve, and occasionally sends filaments to the renal plexus. 

The smallest, or renal splanchnic nerve, arises from the last ganglion, and, piercing 
the Diaphragm, terminates in the renal plexus and lower part of the cceliac plexus. 
It occasionally communicates with the preceding nerve. 

A striking analogy appears to exist between the splanchnic and the cardiac 
nerves. The cardiac nerves are three in number ; they arise from the three cervical 
ganglia, and are distributed to a large and important organ in the thoracic cavity. 
The splanchnic nerves, also three in number, are connected probably with all the 
dorsal ganglia, and are distributed to important organs in the abdominal cavity. 

The epigastric or solar plexv.s supplies all the viscera in the abdominal cavity. 
It consists of a great network of nerves and ganglia, situated behind the stomach and 
in front of the aorta and crura of the Diaphragm. It surrounds the cceliac axis and 
root of the, superior mesenteric artery, extending downwards as low sis the pancreas, 
and outwards to the suprarenal capsules. This plexus, and the ganglia connected 
with it, receive the groat splanchnic nerve of both sides, part of the lesser splanchnic 
nerves, and the terminsition of the light pneumogastrie. It distributes filaments, 
which accompany, under the name of plexuses, sill tins branches from the front of the 
abdominal aorta. 

The semilunar ganglia of the solar plexus, two in number, one on each side, are 
the largest ganglia in the body. They are large irregular gangliforin masses, formed 
by the aggregation of smaller ganglia, having interspaces between them. They are 
situated by the side of the cceliac axis and superior mesenteric artery, close to the 
suprarenal capsules : the one on the right side lies beneath the vena, cava; the upper 
part of each ganglion is joined by the greater splanchnic nerve, and to the inner 
side of each the branches of the solar plexus arc connected. From the solar plexus 
are derived tiie following :— 


Phrenic 01* Diaphragmatic* plexus. 
Cceliac plexus. 

Castric plexus. 

Hepatic plexus. 

Splenic plexus. 


Suprarenal plexus. 

.Renal plexus. 

Superior mesenteric plexus. 
Spermatic; plexus. 

Inferior mesenteric plexus. 


Tlio phrenic plexus accompanies the phrenic artery to the Diaphragm, which it 
supplies, some filaments passing to the suprarenal capsule. It arises from the upper 
part of the semilunar ganglion, and is larger on the right than on the left side. It 
receives one or two branches from the phrenic nerve. In connection with this 
plexus, on the; right side, at its point of junction with the phrenic* nerve, is a small 
ganglion (ganglion diaphragmaticum). This ganglion is placed on the under surface 
of the Diaphragm, near the suprarenal capsule. Its branches are distributed to the 
vena cava, suprarenal capsule, and the hepatic plexus. There is no ganglion on the 
left side. , 

The suprarenal plexus is forrqpd by branches from the solar plexus, from the 
semilunar ganglion, and from the phrenic and splanchnic nerves, a ganglion being 
formed at the point of junction of the latter nerve. It supplies the suprarenal 
gland. The branches of this plexus are remarkable for their large size, in comparison 
with the size of the organ they supply. 

The renal plexus is formed by filaments from the solar plexus, the outer part of 
the semilunar ganglion, and the aortic plexus. It is also joined by filaments from 
the lesser and smallest splanchnic nerves. The nerves from these sources, fifteen or 
twenty in Dumber, have numerous ganglia developed upon them. They accompany 



PLEXUSES IN ABDOMEN. 


575 


the branches of the renal artery into the kidney; some filaments on the right 
side being distributed to the vena cava, and others to the spermatic plexus, on both 
sides. 

The spermatic plexus is derived from the renal plexus, receiving branches from 
the aortic plexus. It accompanies the spermatic vessels to the testes. 

In the female, the ovarian plexus is distributed to the ovaries and fundus of tho 
uterus. 

The ctdinc plexus, of large size, is a direct continuation from the solar plexus : it 
surrounds the cceliac axis, and subdivides into the gastric, hepatic, and splenic 
plexuses. It receives branches from the lesser splanchnic nerves, and, on the loft 
side, a filament from the right pneumogastrie. 

The gastric plexus accompanies the gastric artery along tho lesser curvature of 
the stomach, and joins with branches from the left pneumogastrie nerve. It is dis¬ 
tributed to the stomach. 

The hepatic plexus, the largest offset from tho cceliac jffexus, receives filaments 
from the left pneumogastrie and right phrenic nerves. It accompanies the hepatic 
artery, ramifying in the substance of the liver, upon its branches, and upon those of 
the vena portae. 

Branches from this plexus accompany all the divisions of the hepatic artery. 
Thus there is a pyloric plexus accompanying the pyloric branch of the hepatic, 
which joins with tho gastric plexus, and pneumogastrie nerves. There is also a 
gastro-duodenal plexus, which subdivides into the pancreatico-duodenar plexus, 
which accompanies the pancreatico duodenal artery, to supply the pancreas and 
duodenum, joining with branches from the mesenteric plexus ; and a gastro-epiploic 
plexus, which accompanies the right gastro-cpiploie artery along tho greater cur¬ 
vature of the stomach, anil anastomoses with branches from the splenic plexus. A 
cystic plexus, which supplies the gall-bladder, also arises from the hepatic plexus, 
near the liver. 

The splenic plexus is formed by branches from the right semilunar ganglia, and 
from the right pneumogastrie nerve. It accompanies the splenic artery and its 
branches to the substance of the spleen, giving off, in its course, filaments to tho 
pancreas (pancreatic plexus), and the loft gastro-cpiploie plexus, which accompanies 
the gastro-opiploica sinistra artery along tho convex border of the stomach. 

The superior mesenteric plexus is a continuation of the lower part of the great 
solar plexus, receiving a branch from the junction of the right pneumogastrie nerve 
with the cceliac plexus. It summnfls the superior mesenteric artery, which it 
accompanies into the mesentery, and divides into a number of secondary plexuses, 
which are distributed to all the parts supplied by the artery, viz., pancreatic branches 
to the pancreas ; intestinal branches, which supply the whole of the small intestine ; 
and ileo-colic, right colic, and middle colic branches, which supply the corresponding 
parts of the great intestine. The nerves composing this plexus are white in colour, 
and firm in texture, and have numerous ganglia developed upon them near their 
origin. 

The aortic plexus is formed by branches derived, on each side, from the semilunar 
ganglia and renal plexuses, receiving filaments from some of tho lumbar ganglia. It 
is situated upon the sides and front of the aorta, between the origins of the superior 
and inferior mesenteric arteries. From this plexus arise the inferior mesenteric, 
part of tho spermatic, and the hypogastric plexuses ; and it distributes filaments to 
the inferior vena cava. • 

.The inferior mesenteric plexus is derived chiefly from the left side of the aortic 
plexus. It surrounds the inferior mesenteric artery, and divides into a number of 
secondary plexuses, which are distributed to all the parts supplied by the artery, 
viz., the left colic and sigmoid plexuses, which supply the descending and sigmoid 
flexure of the colon : and the superior hsemorrhoidal plexus, which supplies the 
upper part of the rectum, and joins in the pelvis with branches from the left hypo¬ 
gastric plexus. 
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The Lumbar Portion of the. Sympathetic. 

The lumbar portion of the sympathetic is situated in front of the vertebral 
column, along the inner margin of the Psoas muscle. It consists usually of four 
ganglia, connected together by interganglionic cords. The ganglia are of small size, 
of a greyish colour, shaped like a barleycorn, and placed much nearer the median line 
than the thoracic ganglia. 

The superior and inferior branches of the lumbar ganglia serve as communicating 
branches between the chain of ganglia in this region. They are usually single, 
and of a white colour. 

The external branches communicate with the lumbar spinal nerves. From the 
situation of the lumbar ganglia, these branches are longer than in the other regions. 
They are usually two in number for each ganglion, and accompany the lumbar 
arteries around the sides 'of the bodies of the vertebra?, passing beneath the fibrous 
arches from which some of the fibres of the Psoas muscle arise. 

The internal branches pass inwards, in front of the aorta, and form the aortic 
ploxus, alreaily described. Other branches descend in front of the common iliac 
arteries, and join, over the promontory of the sacrum, to form the hypogastric plexus. 
Numerous delicate filaments are also distributed to the bodies of the vertebra?, and 
the ligaments connecting them. 


Pelvic Portion of the Sympathetic. 

The pelvic portion of the sympathetic is situated in front of the sacrum, along the 
inner side of the anterior sacral foramina. Tt consists of four or five small ganglia 
on each side, connected together by interganglionic cords. Below, these cords con¬ 
verge and unite on the front of the coccyx, by means of a small ganglion {the coccygeal 
ganglion, or ganglion impar). 

The superior and inferior branches arc the cords of communication between the 
ganglia above and below. 

The external branches, exceedingly short, communicate with the sacral nerves. 
They are two in number from each ganglion. The eoccygeal nerve communicates 
either with the last sacral, or coccygeal ganglion. 

The internal branches communicate, on tjie front of the sacrum, with the corre¬ 
sponding branches from the opposite side ; some, from tho first two ganglia, pass to 
join the p8lvic plexus, and others form a ploxus, which accompanies the middle 
sacral artery. t • 

The hypogastric plexus supplies the viscera of the pelvic cavity. It is situated in 
front of the promontory of the sacrum, between the two common iliac arteries, and 
is formed by the union of numerous filaments, which descend on each side from the 
aortic plexus, from the lumbar ganglia, and from the first two sacral ganglia. This 
plexus contains no ganglia; and bifurcates, below, into two lateral portions, which 
form the inferior hypogastric, or pelvic plexuses. 


Inferior Hypogastric, or Pelvic Plexus. 

« 

The inferior hypogastric, or r pelvic plexus, is situated at the side of tho rectum 
and bladder in the male, and at the side of tho rectum, vagina, and bladder in the 
female. It is formed by a continuation of the hypogastric plexus, by branches from 
the second, third, and fourth sacral nerves, and by a few filaments from the sacral 
ganglia. At the pofnt of junction of these nerves, small ganglia are found. From 
this plexus numerous branches are distributed to all the viscera of the pelvis. They 
accompany the branches of the internal iliac artery. 

The inferior hcemorrhoidal plexus arises from the back part of the pelvic plexus. 
It supplies the rectum, joining with branches of the superior haamorrhoidal plexus. 



SYMPATHETIC NERVE. 


577 


311.—Ganglia and Nerves of the Gravid Uterus at the end of the Ninth Month. 

After Dr. R. Lee. 



A. T)i<> fundtis and body of tl>e uterus, having the peritoneum dissected off from tin-loft side. H. Till’ vagina 
covered with nerves proceeding from the inferior border of the left hypogastric ganglion.sril. The rectum. 1). 
The left ovarium and Fallopian tube. K. The trank of the left spermatic vein nnd artery surrounded by thejeft 
Spermatic ganglion. F. The aorta divided a little above the origin of the right spermatic artery, and about threo 
inches above its division into the two common iliac arteries. G. The vena cava. II. 'Trunk of the right spermatic 
vein entering the vena cava. I. Eight ureter. K. The two cords of the great sympathetic nerve passing down 
along the front of the aorta. I.. Trunk of the inferior mesenteric artery, passing off from the aorta, and covered 
with a great plexus of nerves sent oil from the left and giglit cords of the great, sympathetic. M. M. Tim two cords 
of the great sympathetic passing down below the bifurcation of the abrta to the point where they separate into the 
right and left hypogastric nerves. N. The right hypogastric nerve with its artery injected proceeding to the neck of 
the uterus, to terminate in the rigid, hypogastric ganglion. O. The left hypogastric nerve where it is entering the 
left hypogastric ganglion, and giving off branches to the left snbperitonoal ganglion. P. Hsemorrhoidal nerves 
accompanying the hfemorrhoidal artery and proceeding from the great plexus which surrounded the inferior mesenteric 
artery. Q. The sacral nerves entering the whole, outer surface of the hypogastric ganglion. R. The left hypogastric 
ganglion with its arteries injected. 8. The nerves of tho vagina. T. Nerves with *n injected artery proceeding 
from the upper part of the left hypogastric ganglion along the body of the uterus, and terminating in the left sper¬ 
matic ganglion. U. Continuation of these nerves, and the branches which they give off to the subperitoneal plexuses. 
Y. The same nerves passing upward beneath the subperitoneal plexuses, and anastomosing freely with them. W. 
The left spermatic ganglion, in which the nerves and artery from the hypogastric ganglion, and the branches of the 
left subperitoneal plexuses terminate, and from which the nerves of the fundus uteri are supplied. X. The left 
subperitoneal plexuses covering the body of the uterus. Y. The left subporitoncal ganglion, with numerous branches 
of nerves extending between It and the. left by|»ga»trie nerve and ganglion. Z. The left common iliac artery cut 
across fmd turned aside, that the left hypogastric nerve and ganglion might be traced and exposed. 
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The vesical plexus arises from i he fore pari of the pel vie plexus. The nerves 
composing it are numerous, and contain a large proportion of spinal nerve-fibres. 
They accompany the vesical arteries* and are distributed at the side and base of the 
bladder. Numerous filaments also piss to the vesiculae seminales, and vas deferens : 
those accompanying the vas deferens join, on the spermatic cord, with branches from 
the spermatic plexus. 

The prostatic plexus is continued from the lower part of the pelvic plexus. The 
nerves composing it are of large size. They are distributed to the prostate gland, 
vesieube seminales, and erectile structure of the penis. The nerves supplying the 
erectile structure of the penis consist of two sets, the small and large cavernous nerves. 
They are slender filaments, which arise from the fore part of the prostatic plexus ; 
and after joining with branches from the internal pudic nerve, pass forwards beneath 
the pubic arch. 

The small cavernous nerves perforate the fibrous covering of the penis, near its 
roots. . «* 

The la rye cavernous nerve, passes forwards along the dorsum of the penis, joins 
with the dorsal branch of t he pudic nerve, and is distributed to the corpus cavernosum 
and spongiosum. 

The vayinal plexus arises from the dower part of the pelvic plexus. 3 t is lost on 
the walls of the vagina, being distributed to the erectile tissue at its anterior part 
and to the mucous membrane. The nerves composing this plexus contain, like the 
vesical, a large proportion of'spinal nerve-fibres. 

'file uterine nerves arise from the lower part of the hypogastric plexus, above 
the point where the branches from the sacral nerves join the pelvic plexus, They 
accompany the uterine arteries to the side of the organ between the layers of the 
broad ligament, and are distributed to the cervix and lower part of the body of the 
uterus, penetrating its substance. 

Other filaments pass separately to the body of the uterus and Fallopian tube. 

Eranehos from the hypogastric plexus accompany the uterine arteries into the 
substance of the uterus. Upon these ’filaments ganglionic enlargements are 
found. 


For a detailed account of the supply of nerves to the uterus, and for a description of 
tlie changes which these nerves and their ganglia undergo during pregnancy, the reader is 
referred to the papers on ‘The Anatomy of the Nerves of Ihe Uterus,’ published by Dr. 
Robert Lee. “ “ 



Organs of Sense. 

rjiHE organs of the senses are five in number, viz., those of touch, of taste, of smell, 
L of hearing, and of sight. The skin, which is the principal seat of the sense of 
touch, has been described in the Introduction. 


The Tongue. * 

The Tongue is the organ of the special sense of taste. .It is situated in the fioor 
of the mouth, in the interval between the two lateral portions of the body of the 



lower jaw. Its base, or root, is directed backwards, and connected with the os 
hyoides by numerous muscles, with the epiglottis by three folds of mucous membrane, 

r r 2 
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which form the glosso-epiglottic ligaments, and with the soft palate by means of the 
anterior pillars of the fauces. Its apex or tip, thin and narrow, is directed forwards 
against, the inner surface of the lower incisor teeth. The under surface of the tongue 
is connected with the lower jaw by the Genio-hyo-glossi muscles ; from its sides, the 
mucous membrane is inflected to the inner surface of the gums; and, in front, a 
distinct fold of that membrane, the freeimm linijuai, is formed beneath its under 
surface. 

The tip of the tongue, part of the under surface, its sides, and dorsum, are 
free. 

The dorsum of the tongue is convex, marked along the middle line by a raphe, 
which divides it into two symmetrical halves ; this raphe terminates behind, about 
half an inch from the base of the organ, a little in front of a deep mucous follicle, 
the foramen cinema. The anterior two-thirds of this surface are rough and covered 
with papilhe ; the posterior third is smoother, and covered by the projecting orifices 
of numerous muciparous ^glands. 

The mucous membrane invests the entire extent of the free surface of the 
tongue. On the under surface of the organ it is thin and smooth, and may be traced 
on either side of the framiuu, through the ducts of the submaxillary glands; and 
between the sides of the tongue and the lower jaw, through the ducts of the sublingual 
glands. As it. passes over the borders of the organ, it gradually assumes its papillary 
character. 

The mucous membrane of the tongue consists of structures analogous to those of 
the skin, namely, a cutis or curium, supporting numerous pap Him, and covered, as 
well as the papillae, with epithelium. 

The cutis is tough, but thinner and less dense than in most parts of the skin, 
and is composed of similar tissue. Jt contains the ramifications of the numerous 
vessels and nerves from which the papilhe are supplied, and affords insertion to all 
the intrinsic muscular fibres of the organ. 

The papilhe of the tongue are thickly distributed over the whole of its upper 
surface, giving to it its characteristic roughness. They arc more prominent than 
those: of the skin, standing out from the surface like the villi of the intestine. The 
principal varieties are the papilla) maxima 1 ( circumvallata-), papilla) media) ( funyi- 
format), and papilla) minima) (conical or Jiliform.es). 

The papilla) maxima', (circumvallata*) are of large size, and vary from eight to 
ten in number. They are situated at the back part of the dorsum of the tongue, 
near its base, forming a row on each side, wllich running backwards and inwards, 
meet in the middle line, like the two lines of the letter V inverted. Each papilla 
consists of a central flattened projection of mucous membrane from .,(> to ^ of an 
inch wide, attached to the bottom vf a cup-shaped depression of the mucous mem¬ 
brane ; the papilla is in shape like a truncated cone; the smaller end being directed 
downwards and attached to the tongue, the broader part or base projecting on the 
surface and being studded with numerous small papilla), which, however, are covered 
by a smooth layer of the epithelium. The cup-shaped depression forms a kind of 
fossa round the papilla, having £?circular margin of about the same elevation, covered 
with smaller papillae. At the point of junction of the two rows of papillae is the 
deep depression, the foramen caicum, mentioned above. 

The papilhe India-. (fungiformes), more numerous than the preceding, are 
scattered irregularly and sparingly over the dorsum of the tongue ; but are found 
chielly at its sides and apex. Tjiey are easily recognised, among the other papilla 1 , 
by their large size, rounded eminences, and deep red colour. They are narrow at 
their attachment to the tongue, but broad and rounded at their free extremities, and 
covered with secondary papilhe. Their epithelial investment is very thin. 

The papilla} mi'himw, (conicse—filiformes), cover the anterior two-thirds of the 
dorsum of the tongue. They are very miwute, more or less conical or filiform in 
shape, and aromged in lines corresponding in direction with the two rows of the 
papilhe circumvallata); excepting at the apex of the organ, where their direction is 
transverse, , They have projecting from their apices'numerous filiform processes, or 
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secondary papillae, which are of a. whitish tint, owing to the thickness and density of 
the epithelium of which they are composed. They contain also a number of elastic 
fibi’es, which render them firmer and more elastic than the papillae of mucous mem¬ 
brane generally. They often enclose minute _ fibres, which have the appearance of 
fine hairs. 

Simple, papilla;, similar to those of the skin, are dispersed very unequally among 
the compound forms, and exist sparingly on the surface of the tongue behind the cir- 
cumvallate variety, buried under a layer of epithelium. 

Structure of the papilla 1 . The papillae apparently resemble in structure those of 
the cutis, consisting of a cone-shaped projection of connective tissue, covered with 
a thick layer of squamous epithelium, and contain one or more capillary loops, 
amongst which nerves are distributed in great abundance. If the epithelium is re¬ 
moved, it will be* found that they are not simple processes like the papilla! of the 
skin, for the surface of each is studded with minute conical processes of the mucous 
membrane, which form secondary papillae (Todd and Bowirtan). In the papilla? cir- 
cumvallatm, the nerves .are numerous and of large size; in the papilla; fungiformes 

they are also numerous, and terminate in a plexi- 
form network, from which brushlike branches 
proceed ; in the papilla? filiformes, their mode of 
termination is uncertain. Buried in the epidermis 
of the papilla? circumvallata?, and in some of tlio 
fungiformes, certain peculiar bodies called taste- 
gablets have been described.* They are flask-like 
in shape, their broad base resting on the curium, 
and their neck opening by an orifice l>otween the 
cells of the epithelium. They are formed by two 
kinds of cells : the exterior, which are arranged 
in several layers, being spindle-shaped and flat¬ 
tened, and in contact by their edges ; the tapering 
extremities extending from the base to the apex of 
the organ. They thus enclose the central cells, which are also spindle-shaped, but 
not flattened, and have a large spherical nucleus about the middle of the cell. Both 
extremities are filamentous, the inner process is described as continuous with the 
terminal fibril of a nerve, while the outer one projects as an extremely fine hair 
through the orifice of the taste-goblet.f 

Besides the papilla;, the mucous membrane of the tongue is provided with glands, 
and at the posterior part contains large quantities of lymphoid tissue. . 

The mucous glands (lingual), similar in structure to the labial and buccal, are 
found chiefly beneath the mucous membrane of* the posterior third of the dorsum of 
the tongue. There is a small group of these glands beneath the tip of the tongue, a 
few along the borders of the organ, and some in front of the circumvallate papilla; 
projecting in the muscular substance. Their ducts open either upon the surface, or 
into the depressions round the large papilla?. 

The lymphoid tissue is situated, for the most 4 part, at the hack of the tongue, 
between the epiglottis and the circumvallate papilla?, and is collected at numerous 
points into distinct massos known as follicles. Here and there in this situatioinare 
depressions in the mucous membrane, which are surrounded by nodules of lymphoid 
tissue, like the arrangement in the tonsil,—into them open some of the ducts of the 
lingual glands. , 

The epithelium, is of the scaly variety like that of the epidermis. T t covers the 
free surface of the tongue, as may be easily demonstrated by macoration, or boiling, 
when it can be detached entire : it is much thinner than in the skin : the intervals 
between the large papillae are not filled up by it, but each papilla has a separate in¬ 
vestment from roof to summit. The deepest cells may sometimes be detached as a 

* These bodies are also found in considerable numbers at the side of the base of the 
tongue, just in front of the anterior pillars of the fauces. 

t See Engelmann, in Strieker’s Handbook (New Syd 9 >c, s Trans.), vol. jii. p. 2.? 


3 t 4.—T aste-goblets. 



a. Central coll, b. Cortical cell. 
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separate layer, corresponding to the rete mucosum, but they never contain colouring 
matter. 

The tongue consists of two symmetrical halves, separated from each other, in the 
middle line, by a fibrous septum. Each half is composed of muscular fibres arranged 
iu various directions, containing much interposed fat, and supplied by vessels and 
nerves : and partly invested by mucous membrane, and a submucous fibrous stratum. 
Into the latter the muscular fibres are inserted that pass to the surface. It is 
thicker behind than in front, and is continuous with the sheaths of the muscles 
attached to it. 

The fihrmt.fi septum consists of a vertical layer of fibrous tissue, extending through¬ 
out the entire length of the middle line of the tongue, from the base to the ajiex. It 
is thicker behind than in front, and occasionally contains a small fibro-cartilage, 
about a quarter of an inch in length. It is well displayed by paking a vertical 
section across the organ. Another strong fibrous lamina, termed the hyoglossal 
'membrane, connects the under surface of the base of the tongue to the body of tho 
hyoid bone. This membrane receives, in front, some of tho fibres of the Genio-hyo- 
glossi. 

Each half of the tongue consists of extrinsic and intrinsic muscles. The former 
have been already described ; they*are the Hyo-glossus, Genio-hyo-glossus, Stylo¬ 
glossus, Palato-glossus, and part of the Superior constrictor. The intrinsic muscular 
fibres arc described along with the Lingualis on p. 229. 

The arteries of the tongue are derived from the lingual, the facial, and ascending 
pharyngeal. 

The nerves of the tongue are throe in number in each half: the gustatory branch 
of tho fifth, which is distributed to the papilla? at tho foie part and sides of the 
tongue; the lingual branch of the glosso-pharyngeal, which is distributed to the 
mucous membrane at the base and side of the tongue, and to the papilla? circum- 
vallatie; and the hypoglossal nerve, which is distributed to the muscular substance 
of the tongue. The two former are nerves of common sensation and of taste ; the 
latter is tin* motor nerve of the longue. 


The Nose. 

The nose is the special organ of the sense of smell : by means of the peculiar 
pro)»eities of its nerves, it protects the lungs frtnn the inhalation of deleterious gases, 
and assists the organ of taste in discriminating the properties of food. 

The organ of smell consists of two parts, one external, the nose; the other 
internal, the nasal fossa*. *■ * 

The nose, is the more anterior and prominent part of the organ of smell. It is 
of a triangular form, directed vertically downwards, and projects from the ceil tie 
of the face, immediately above the upper lip. Its summit, or root, is connected 
directly with the forehead. . Its inferior part, the base of the nose, presents two 
elliptical orifices, the nostrils, separated from each other by an antero-posterior 
septum, the columva. The margins of these orifieeR are provided with a number of 
stiff hairs, or vibrissa *, winch arrest the passage of foreign substances carried with 
the current of air intended for respiration. The lateral surfaces of the nose form, 
by their union, the dorsum,, the direction of which varies considerably in different 
individuals. The dorsum terminates below in a rounded eminence, the lobe of the 
ndse. . 

The nose is composed of a framework of bones and cartilages, the latter being 
slightly acted upon by certain muscles. It is covered externally by the integument, 
internally by mucous fnembrane, and supplied with vessels and nerves. 

The bony framework occupies the upper part of the organ : it consists of the 
nasal bones, and the nasal processes of the superior maxillary. 

The cartilaginous framework consists of five pieces, the two upper and the two 
lower lateral cartilages, and the cartilage of the septum. 
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The upper lateral cartilages are situated below the free margin of the nasal 
bones; each cartilage is flattened, and triangular in shape. Its anterior margin is 
thicker than the posterior, and connected with the fibro-cartilage of the septum. 


315. 316.—Cartilages of the Nose. 



Its posterior margin is attached to the nasal process of the superior maxillary and 
nasal hones. inferior margin is connected by fibrous tissue with the lower 

lateral cartilage : one surface is turned outwards, the other inwards towards the 
nasal cavity. 

The lower lateral cartilages are two thin, flexible plates, situated immediately 

below the preceding, and curved 


317 —1 tones and Cartilages <»(' Septum of Nose. 
Itio-lit Side. 


ill such a manner as to form the 
inner and outer walls of each 
orifice of the nostril. The por¬ 
tion which forms the inner wall, 
thicker than the rest, is loosely 
connected with the same part of 
the opposite cartilage, and forms 
a small part of the eolumna. Its 
outer extremity, free, rounded, 
and projecting, forms, with the 
thickened integument and sub¬ 
jacent tissue, the lobe of the nose. 
The part which forms the outer 
wall is curved to correspond with 
the ala of the nose : it is oval 
and flattened, narrow belaud, 
where it is connected with the 
nasal process of the superior 
maxilla by a tough fibrous mem¬ 
brane, in which are found three 
or four small cartilaginous plates (sesamoid cartilages), cartilagims minores. 
Above, it is connected to the upper lateral cartilage and front part of the cartilage 
of the septum; below, it is separated from the margin o? the nostril by dense 
cellular tissue ; and in front, it forms, with its fellow, the prominence of the tip of 
the nose. 

The cartilage of the septum is somewhat triangular in form, thicker at its margins 
than at its centre, and completes the separation between the nasal fossae in front. 
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Its interior margin, thickest above, is connected from above downwards with the 
nasal lxoues, the front part of the two upper lateral cartilages, and the inner portion 
of the two lower lateral cartilages.- Its posterior margin is connected with the 
perpendicular lamella of the ethmoid ; its inferior margin with the vomer and the 
palate procasses of the superior maxillary bones. 

These various cartilages are connected to each other, and to the bones, by a tough 
fibrous membrane, the perichondrium, which allows the utmost facility of movement 
between them. 

The muscles of the nose are situated immediately beneath the integument: they 
are (on each side) the Pyramidalis nasi, the Levator labii snperioris alteque nasi, 
the Dilatator naris, anterior and posterior, the Compressor nasi, the Compressor 
narium minor, and the Depressor alre nasi. They have been described above 
(P- 21 4 ). 

The integument covering the dorsum and sides of the nose is thin, and loosely 
connected with the subjacent parts ; but where it forms the tip, or lobe, and the alse 
of the nose, it is thicker and more firmly adherent. It is furnished with a large 
number of sebaceous follicles, the orifices of which are usually very distinct. 

The mucous membrane , lining the interior of the nose, is continuous with the skin 
externally, and with that which linos the nasal fossaj within. 

The arteries of the nose are the lateralis nasi, from the facial, and the nasal artery 
of the septum, from the superior coronary, which supplies the ala; and septum ; the 
sides and dorsum being supplied from the nasal branch of the ophthalmic and the 
infraorbital. 

The veins of the nose terminate in the facial and ophthalmic. 

The nerves of the nose are branches from the facial, infraorbital, and infratrochlear, 
and a filament from the nasal branch of the ophthalmic. 

Nasat, Foss/e. 

The nasal fossae are two irregular cavities situated in the middle of the face, and 
extending from before backwards. They open in front by the two anterior nares, 
and terminate in the pharynx, behind, by the posterior nares. The boundaries of 
these cavities, and the openings which are connected with them, as they exist in the 
skeleton, have been already described (pp. 72 74). 

The mucous membrane lining the nasal fossa; is called the pituitary , from the 
nature of its secretion; or Schneiderian, front" Schneider, the first anatomist who 
showed that $he secretion proceeded from the mucous membrane, and not, as was 
formerly imagined, from the brain. It is intimately adherent to the periosteum, of 
perichondrium over which it lies. It*is continuous externally with the skin through 
the anterior nares, and with the mucous membrane of the pharynx, through the pos¬ 
terior nares. From the nasal fossae its continuity may be traced with the conjunctiva, 
through the nasal duct and lachrymal canals; with the lining membrane of the 
tympanum and mastoid cells, through the Eustachian tube; and with the frontal, 
ethmoidal, and sphenoidal sinuses, and the antrum of Highmort, through the several 
openings in the meatuses. The mucous membrane is thickest, and most vascular, 
over the turbinated bones. It is also thick over the septum; but, in the intervals 
between the spongy bones, and on the floor of the nasal fossse, it is very thin. Where 
it lines the various sinuses and the antrum of Highmore, it is thin and pale. 

The epithelium differs in its character according to the functions of the part of 
the nose in which it is found. Near the orifice of the nostril where common sensa¬ 
tion is chiefly or alone required, the epithelium is of the ordinary pavement or scaly 
variety. In the rest of the cavity, below the distribution of the olfactory nerves, i.e. 
in the respiratory portibn of the nasal cavity, the epithelium is columnar and ciliated. 
This is the case also in the sinuses of the nose. In the olfactory region, i.e. the 
region in which the terminal filaments from the olfactory bulb are distributed (see p. 
507)) the epithelial cells are columnar and non-ciliated : their free surface presents a 
sharp outline, and their deep extremity is prolonged into a process which runs in- 
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wards, branching to communicate with similar processes from neighbouring cells, so 
as to form a network in the deep part of the mucous membrane. Lying between 
them are cells (termed by Max Selmltsse olfactory cells), which consist of a nucleated 
body and two processes, of which one runs outwards between the columnar epithelial 
cells, and terminates at*the level of the surface of the mucous membrane ; the other 
(the deep) process runs inwards, is frequently beaded like a nerve-fibre, and is believed 
by most observers to be in connection with one of the terminal filaments of the olfac¬ 
tory nerve. 

The mucous membrane is pigmented in the olfactory, but not in thfe other regions, 
being of a light-yellow colour, at least in the white races.* 

This membrane is also provided with a nearly continuous layer of branched 
mucous glands, the ducts of which open upon its surface. They are most numerous 
at the middle and back parts of the nasal fossae, and largest at the lower and back 
part of the septum. * 

Owing to the great thickness of this membrane, the ifasal fossae are much nar¬ 
rower, and the turbinated bones, especially the lower ones, appear larger and more 
prominent than in the skeleton. From the same circumstance, also, the various 
apertures communicating with the meatuses are either narrowed or completely closed. 

In the superior meatus, the aperture of communication with the posterior 
ethmoidal cells is considerably diminished in size, and the spheno-palatine foramen 
completely covered in. 

In the middle meatus, the opening of the infundibulum is partially hidden by a 
projecting fold of mucous membrane, and the orifice of the antrum is contracted to a 
small circular aperture, much narrower than in the skeleton. 

In the inferior meatus, the orifice of the nasal duct is partially hidden by either 
a single or double valvular mucous fold, and the anterior palatine canal either 
completely closed in, or a tubular cul-de sac of mucous membrane is continued a 
short distance into it. 

In the roof, the opening leading to the sphenoidal sinus is narrowed, and the 
apertures in the cribriform plate of the ethmoid completely closed in. 

The arteries of the nasal fosste are the anterior and posterior ethmoidal, from the 
ophthalmic, which supply the ethmoidal cells, frontal sinuses, and roof of the nose; the 

spheno-palatine, from the internal 
318.--Nerves of Septum of Nose. Right Side. maxillary, which supplies the mu¬ 
cous membrane covering the spongy 
bones, the meatuses and septum; 
and the alveolar branch of the in¬ 
ternal maxillary, which supplies 
the lining membrane of the antrum. 
The ramifications- of these vessels 
form a close, plexiform network, 
beneath and in the substance of the 
mucous membrane. 

The veins of the nasal fosses form 
a close network beneath the mu¬ 
cous membrane. They pass, s<Sme 
with the veins accompanying the 
spheno-palatine artery, through the 
spheno palatine foramen; and others, 
through the alveolar branch, joiA 
the facial vein ; some accompany the 
ethmoidal arteries, and terminate in the ophthalmic vein; and, lastly, a few com¬ 
municate with the veins in the interior of the skull, through the foramina la the 
cribriform plate of the ethmoid bone, and the foramen caecum. 

* An interesting speculation has been suggested by Dr. W. Ogle (Med.~Chir. Trans., vol. 
liii. 277) as to the possible connection between the presence and abundance of this pigment 
and the perfection of the sense of smell. 
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The nerves are, the olfactory, the nasal branch of the ophthalmic, filaments from 
the anterior dental branch of the superior maxillary, the Yidian, xiaso-palatine, 
descending anterior palatine, and nasal branches of Meckel’s ganglion. 

The olfactofy, the special nerve of the sense of smell, is distributed over the 
upper third of the septum, and over the surface of the superior and middle spongy 
bones. 

The nasal branch of the ophthalmic distributes filaments to the upper and ante¬ 
rior part of the septum, and outer wall of the nasal fossa;. { 

Filaments •from the anterior dental branch of the superior maxillary supply the 
inferior meatus and inferior turbinated bone. * f 

The Vidian nerve supplies the upper and back part of the septum, and superior 
spongy bone; and the upper anterior nasal branches from the sphono-palutine 
ganglion, have a similar distribution. 

The naso-pnl-atiw. nerve supplies the middle of the septum. 

The buyer, or anterior palatine nerve, supplies the middle and lower spongy 
bones. 


The Eye. 


The eyeball is contained in the cavity of the orbit. In this situation it is 
securely protected from injury, whilst its position is such as to ensure the most 
extensive range of sight. It; is acted upon by numerous muscles, by which it is 
capable of being directed to any part, supplied by vessels and nerves, and is 
additionally protected in front by several appendages, such as the eyebrow, eye¬ 
lids, ifec. 

The eyeball is imbedded in the fat of the orbit, but is surrounded by a thin 
membranous sac, which isolates it, so as to allow of free movement. This mem¬ 
branous sac is named the capsule of Tenon, or tunica vaginalis oculi. It may lie 
regarded as a distinct serous membrane, consisting of a parietal and visceral layer. 
The latter invests the posterior part of the globe and is connected to it by very 
delicate connective tissue ; the former, (parietal) lines the hollow in the fat in which 
the eyebaU i& imbedded. Both layers are lined on their free surfaces by flattened 
epithelial cells. Lymphatic vessels are said to open on these surfaces by stomata. 

The eyeball is spherical in form, having the segment of a smaller and more 
prominent sphere engrafted upon its anterior part. It is from this circumstance 
that the antero-posterior diameter of the eyeball, which measures about an inch, 
exceeds the transverse diameter by about a line. The segment of the larger’ 
sphere, which forms about five-sixths of the globe, is opaque and formed by the 
sclerotic, the tunic of protection to the eyeball ; the smaller sphere, which forms 
the remaining sijctli, is transparent*'and formed by the cornea. The axes of the 
eyeballs are neaxjj^parallel, and do not correspond* to the axes of the orbits, which 
are directed outwards. The optic nerves follow the direction of the axes of the 
orbits, and enter* the eyeball a little to their inner or nasal side. The eyeball is 
composed of several investing tunics, and of fluid and solid refracting media, called 
humours. 

The tunics are three in number :— 

x. 'Sclerotic and Cornea. 

2. Choroid, Iris, and Ciliary Processes. 

3. Retina. 

The refracting media, or humours, are also three :— 

Aq&oous. Crystalline (lens) and Capsule. Vitreous. 


4 The sclerotic and cornea form the external tunic of jthe eyeball; they are 
essentially fibrous in structure, the sclerotic being opaque,*and forming the posterior 
five-sixths of the globe; the cornea, which forms the remaining sixth, being trans- 


The Sclerotic (anckypos, hard) (fig. 3x9) has received its name from its extreme 
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density (md hardness; it is a firm, unyielding, fibrous membrane, serving to main¬ 
tain the forejjt of the globe. It is much thicker behind than in front. Its external 
surface is of a white colour, quite smooth, except, at the points where the Recti and 
Obiiqui'muscles are inserted into it, and covered, for part of it»» extent, by the 
conjunctival membrane; hence the whiteness and brilliancy of the front of the 
eyeball. Its inner surface is stained of a brown colour, marked by grooves, in 
which are lodged the ciliary nerves, and connected by an exceedingly fine cellular 
tissuo (lamina fusca) with the qtiter> surface of the choroid. Behind, it is pierced 
by the optic nerve a little lo its inner or nasal side, and is continuous with .the 
fibrous sheath of the nervdf -yrhich is derived from the dura mater. At the point 
where the optic nerve passbs through the sclerotic, this membrane forms a thin., 
cribriform lamina (the lamina pribrosa ); the minute orifices in this layer serve 
for the transmission of the liervous filaments, and the fibrous septa dividing them 
from one another are continuous with the membranous processes which separate 
the bundles of nerve-fibred. .One of these openings, larger than the rest, occupies 
the centre of the lamella ; it is called the poms opticus, and transmits the arteria 


319.—A Vertical Section of the Eyeball. (Enlarged.) 



numerous small aj>ertm’es for the. transmission of the ciliary vessels and nerves. 
In front, the sclerotic is continuous with the cornea by direct continuity of tissue, 
but the opaque sclerotic overlaps the cornea rather more on its outer than on its 
inner surface. 

Structure. The sclerotic is formed of white fibrous tissue intermixed with fine 
elastic fibres, and fusiform nucleated cells. These are aggregated into bundles^ 
which are arranged chiefly in a longitudinal direction. ,It yields gelatin on boiling 
Its vessels are not nun&erous, the capillaries being' of small size, uniting at long and 
wide intervals. The Existence of nerves in it is doubtful. 

The Cornea is„th<T projecting transparent part of the external tunic of the eye¬ 
ball, and forms tHe anterior sixth of the globe. It is not quite circular, being a 
little broader in the transverse than in the'vertical direction, ^n consequence ■. g&j fae 
sclerotic overlapping the margin above-and b^low*. It ,is convex anteriorlyPand 
projects forwards from the sclerotic in the same manner that a wateh-gJmjB does 
from its case. Its degree of curvature varies in different individuals, anft in .the 
same individual at different peridds of life, it being more prominent in youth than 
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in advanced life, when it Incomes flattened. The cornea is dense and of uniform 
thickness throughout; its posterior surface is perfectly circular in Outline, and 
exceeds the anterior surface slightly in extent, from the latter being overlapped by 
the sclerotic. * . 

Structur e. The cornea con sists of four layers: namely, of & thick central fibrous 
structure, the cornea proper; in front of this is the conjunctiva; behind, the posterior 
elastic lamina, covered by the lining membrane of the anterior chamber of the eye¬ 
ball. The name of membrane of Descemet or Demoure is given to this posterior 
elastic lamina and its epithelial coating. 

The jtroper substance of the cornea is fibrous, tough, unyielding, perfectly trans¬ 
parent, and continuous with the sclerotic, with which it is in structure identical. 
It is composed of about sixty flattened lamelhc, superimposed one on another. These 
lamellae are made up of ordinary fibrillar connective tissue, the fibres of winch are 
directly continuous with the fibres of the sclerotic. The fibres of each lamella are 
for the most part parallel with each other; those of alternating lamellae at right 
angles to each other. Fibres, however, frequently pass froip^ one lamella to thm 
next. 

The corneal layers are connected^ with each other by an interstitial cement 
substance, in which are spaces, the corneal spaces. The spaces are stellate in shape 
and have numerous offsets, by which they communicate with other spaces. Each 
space contains a cell, the corneal corpuscle , which resembles in form the space in which 
it is contained, but does not entirely fill it. 

Immediately beneath the conjunctival epithelium, the cornea proper presents 
certain characteristic differences, which have led some anatomists to regard it as a 
distinct membrane, and it has been named by Bowman the ^interior elastic lamina. 
It differs, however, from the true elastic lamina or membrane of Descemet in many 
essential particulars, presenting evidence of fibrillar structure and not having the 
same tendency to curl inwards, or to undergo fracture, when detached from the other 
layers of the cornea. It consists of extremely closely- interwoven fibrils, similar to 
those found in the rest of the cornea proper, but contains no corneal corpuscles. It 
seems therefore more proper to regard it as a part of the proper tissue of the cornea.* 

The posterior elastic lamina, which covers the proper structure of the cornea 
behind presents no structure recognisable under the microscope. It consists of a 
hard, elastic, and perfectly transparent homogeneous membrane, of extreme thinness, 
which is not rendered opaque by either water, alcohol, or acids. It is very brittle, 
but its most remarkable property is its extrerab elasticity, and the tendency which it 
presents to curl up, or roll upon itself, with the attached surface innermost, when 
separate from the proper substance of the cornea. Its use appears to be (as suggested 
by Dr. Jacob), ‘ to preserve the requisite permanent correct curvature of the flaccid 
cornea proper.’ 

The conjunctival epithelium, which covers the front of the cornea proper, consists 
of several layers of epithelial cells. The lowermost cells are columnar : then follow 
two or three layers of polyhedral cells, some of which present ridges and furrows, 
similar to those found in the cuticle. Lastly, there are three or four layers of scaly 
epithelium, with flattened nuclei. 

»The epithelial lining of the aqueous chamber covers the posterior surface of the 
posterior elastic lamina. It consists of a single layer of polygonal transparent 
nucleated cells, similar to those found lining otter serous cavities. 

Arteries and Nerves. The qornea is a non-vascular structure, the capillary 
vessels terminating in loops at its circumference. Lymphatic vessels have not as 
yet been demonstrated in it. The nerves are numerous, twenty-four to thirty-six in 
number (Kolliker): forty to forty-five (Waldeyer and SUmisch); they are derived 
from the ciliary neiVe3, and enter the laminated tissue of the cornea. They 
ramify throughout its substance in a delicate network, and their terminal filaments 

* Thjii layer has been’ called by Reichert, the 'anterior limiting layer,' a name which 
appears more applicable to it than that of anterior elastic lamina. 
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have been traced by Cohnheim through the proper substance of the cornea into the 
deeper layers of the epithelium. 

Di/mction. In order to separate the sclerotic and cornea, so as to expose the second tunic, 
the eveball should he immersed in a small vessel of water. A fold of the sclerotic near its 
antenor part having been pinched up, an operation not easily performed, from the extreme 
tension of the membrane, it.ehould be divided with a pair of blunt-pointed scissops. As soon 
as the choroid is exposed, the end of a blow-pipe should bo introduced into the orifice, and a 
stream of air forced into it, so as to separate the slight cellular connection between the 
sclerotic and choroid. The sclerotic should now be divided around its entire circumference, 
and may be removed in separate portions. The front segment being then drawn forwards, 
the handle of the scalpel should be pressed gently against it at its connection with the iris, 
and these being separated, a quantity of perfectly transparent fluid will escape ; this is the 
aqueous humour. In the course of the dissection, the ciliary nerves may lie seen lying in the 
loose cellular tissue between the choroid and sclerotic, or contained in delicate grooves on 
the inner surface of the latter membrane. 

'4 - 

Second Tunic. This is formed by the choroid behind,; the iris and ciliary pro¬ 
cesses in front; and by the ciliary ligament, and Ciliary muscle, at the point of 
junction of the sclerotic and cornea. 


320. —'The Choroid and Iris. (Enlarged.) 



The choroid is the vascular and pigmentary tunic of the eyeball, investing the 
posterior five-sixths of the globe, and extending as far forwards as the cornea; 
the ciliary processes being appendages of the choroid developed from its inner' 
surface in front. The iris is the circular muscular septum, which hangs verti8ally 
behind the cornea, presenting in its centre a large circular aperture, the pupil. 
The ciliary ligament and Ciliary muscle form the white ring observed at the 
point where the choroid and iris join with each»other, and with the sclerotic and 
cornea. • , 

The Choroid is a thip, highly vascular membrane, of a dark brown or chocolate 
colour, which invests the posterior five-sixths of the central jJhrt of the globe. It is 
pierced behind by the optic nerve, and terminates in front at the ciliary ligament, 
where it bends inwards, afid forms on its inner surface a series of folds or piaitings, 
the ciliary processes. It is thicker behind than in front. Externally, it is connected 
by a fine cellular web (membrand/usoa) with the inner surface of the sclerotic. Its 
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inner surface is smooth, a"hd lies in contact with the retina. The choroid consists 
mainly of a dense capillary plexus and of small arteries and veins, carrying the blood 
to and returning it from this plexus. In consequence of these small arteries and 
veins being arranged'on the outer surface of the capillary network, it is customary 
to describe the choroid as consisting of two layers ; the outermost composed of small 
arteries and veins, with pigment cells interspersed between them; the innermost 
consisting of a capillary plexus.* 

The external layer consists, in part, of the larger branches of the short ciliary 
arteries which run forwards between the veins before they bend downwards to 
terminate in the capillaries. This layer is formed, however, principally of veins, 
which are named, from their distribution, venen vorticosts. They converge to four or 
five equidistant trunks, which pierce the sclerotic midway between the margin of the 
cornea and the entrance of tho optic nerve. Interspersed between the vessels are 
lodged dark star-shaped pigment-cells, the fibrous offsets from which, communicating 
with similar branchings from neighbouring cells, form a delicate network or stroma, 
which towards the inner surface of the choroid loses its pigmentary character. On 


321.—The Veins of the Choroid. (Enlarged.) 



its outer surface the choroid is covered by a layer of connective tissue, continuous 
with the lamina fusca, but separable from it. Thih has been termed tho memhrana 
supra choroiilea and is covered on its external surface with endothelium (Schwalbe). 

4 The internal layer consists of an exceedingly fine capillary plexus, formed by the 
short ciliary vessels, and is known as the tunica lInyschiann . The network is close, 
and finer at the hinder part of the choroid than in front. About half an inch 
behind the cornea, its meshes become larger, and are continuous with those of the 
ciliary processes. On the inner surface of this layer is a very thin, structureless mem 
brane, called the Vitreous membrane j it is closely connected with the stroma of the 
chopoid and separates it from the pigmentary layers of the retina. 

The ciliary processes should now be examined. They’may he exposed, either by detaching 
the iris from its connection with the ciliary ligament, or by making a transverse section of 
the globe, and examining them from behind. 

The Ciliary processes are formed by the plaiting and folding inwards of the layers 
of the choroid, at its anterior margin, and are received between corresponding foldings 
of the suspensory ligament of the lens, thus establishing a‘communication between 
the choroid and inner tunic of the eye. They are arranged in a circle, behind the 

* Formerly the choroid was described as consisting of three layers: a third or pigmen¬ 
tary membrane being described as belonging to the choroid. Now, however, this membrane, 
in consequence of the method of its development, is regarded as a part of the retina, and will 
he described with that structure. 
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iris, round the margin of the lens. They vary between sixty and eighty in number, 
lie side by side, and may be divided into large and small j the latter, consisting of 
about one-third df the entire number, are situated in the spaces between the former, 
but without regular alternation. The larger processes are each about one-tenth of 
an inch in length, and hemispherical in shape, their periphery being attached to the 
ciliary ligament, and continuous with the layers of the choroW: the opposite 
margin is'free and rests upon the circumference of the lens. Their anterior surface 
is turned towards the back of the iris, with the circumference of which it is con¬ 
tinuous. The posterior surface is closely connected with the susjiensory ligament of 
the lens. 

Structure,. The ciliary processes are similar in structure to the choroid : the vessels 
are larger, having chiefly a longitudinal direction. Externally, they are covered with 
several layers of pigment-cells; the component colls are small, rounded and full of 
pigment-granules. 

The Iris {iris, a rainbow) has received its namo frqjn its various colours in 
different individuals. It is a thin, circular-shaped, contractile curtain, suspended in 
the aqueous humour behind the cornea, and in front of the lens, lieing perforated at 
the nasal side of its centre by a circular aperture, the pupil, for the transmission of 


322.—The Arteries of the Choroid and Iris. 

The Sclerotic has been mostly removed. (Enlarged.) 



light. By its circumference it is ultimately connected with the choroid • externally 
to this is the ciliary ligament, by which it is connected to the sclerotic and cornea 4 
its inner edge forms the margin of the pupil, its surfaces are flattened, and look for¬ 
wards and backwards, the anterior surface towards the cornea, the posterior towards 
the ciliary processes and lens. The circumference of the iris is connected to the 
cornea by a reticular structure denominated the lujmuentum pectiuatnm iridis. 
This reticular structure is derived from the membrane of Descent]et, which at the 
margin of the cornea breaks up into fibres; some of which are continued into the 
front of the iris, others are connected with the fore-part of the choroid and sclerotic. 
Those fibres form a reticulated structure at the outer angle of the anterior chamber, 
the intervals between the fibres forming small cavernous spaces {the sjuices of 
Fontana). These little recesses communicate witli a somewhat larger space in the 
substance of the sclerotic close to its junction with the cornea. This is the Canal of 
Schlemn, or sinus circvlaris iridis and according to Schwalbe and Waldeyer is a 
lymph canal, but according to the more recent investigatiom^of Leber is a venous 
sinus. The anterior surface of the iris is variously coloured in different individiials, 
and marked by lines which converge towards the pupil. The posterior surface is of 
a deep purple tint, from being covered by dark pigment; it is hence named uvea, from 
its resemblance in colour to a ripe grape. 
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Structure. The iris is composed of the following structures :— 

1. In front is a layer of polyhedral cells on a delicatehya line basement-membrane. 
This layer is continuous with the ^membrane of Descemet, and ifi men with dar k 
coloured irides the cells contain pigment.-granules. 

2. Stroma. The stroma consists of fibres and colls. The former are made up of 
fine delicate bundles of fibrous tissue of which some few fibres have a circular direc¬ 
tion at the circumference of the iris : but the chief mass consists of fibres radiating 
towards the pupil. TheyTorm by their interlacement, a delicate mesh, in which the 
vessels and nerves are contained. Interspersed between the bundles of connective 
tissue are numerous branched cells with fine prbcesaes. Many of them in dark eyes 
contain pigment-granules, but in the blue eyes they are unpigmented. 

3. The muscular fibre is involuntary, and consists of circular and radiating fibres. 
The circular fibres (sphincter of the pupil), surround the margin of the pupil on the 
posterior surface of the iris, like a sphincter, forming a narrow band, about one- 
thirtieth of an inch in width ; those near the free margin lieing closely aggregated ; 
those more external somewhat separated, and forming less complete circles. The 
radiating fibres (dilator of the pupil) converge from the circumference towards the 
centre, and blend with the circular fibres near the margin of the pupil. 

4. Pigment. The situation of the pigment-cells differe in different irides. In the 
various shades of blue eyes, the only pigment-cells are several layers of small round 
or polyhedral cells, filled with dark pigment, situated on the posterior surface of 
tho iris and continuous with the pigmentary covering of the ciliary processes. The 
colour of the eye in these individuals is due to this colouring matter showing more or 
less through the texture of the iris. In th,e albino, even this pigment is absent. In 
the grey, brown, and black eye, there are, as mentioned above, pigment-granules to 
be found in the cells of the stroma and in the epithelioid layer on the front of the iris, 
to which tho colour of the eye is due. 

The arteries pf the iris are derived from the long and anterior ciliary, and from 
the vessels of the ciliary processes (see p. 357). 

The nerves of the iris arc derived from tho ciliary branches of the lenticular 
ganglion and tho long ciliary from the nasal branch of^ the ophthalmic division of the 
fifth. After reaching the iris in the manner described a bo vo (page 512) they form 
a plexus around the attached margin of the iris,••from this arc derived non-medul- 
lated fibres which terminate in .the circular and radiating muscular fibres. Their 
exact mode of termination has not been ascertained. Other fibres from the plexus 
terminate in a network on tho anterior surface of the iris. The fibres derived from 
the motor root of the lenticular ganglion (third nerve) supply the circular fibres, while 
those derived from the sympathetic supply the radiating fibres. 

Membranu, papillaris. In the fetus, the pupil is closed by a delicate, transparent, 
vascular membrane, the membranu, pupiUaris , which divides the space in which tho 
iris is suspended into two distinct chainbers. This membrane contains numerous 
minute vessels continued from the margin of the iris to those on tho front part of 
the capsule of the lens. These vossels have a looi>ed arrangement, converging towards 
each other without anastonpsing. Retween the seventh and eighth month the mem¬ 
brane begins to disappear, by its gradual absorption from the centre towards the 
circumference, and at birth only a few fragments remain. It is said sometimes to 
remain permanent and produce blindness. 

The Ciliary muscle, (Bowman) consists of unstriped fibres: it forms a greyish, 
semitransparcnt, circular band, alxmt one-eighth of an inch broad, on the outer sur¬ 
face of the fore part of tho choroid. It is thickest in front, and gradually becomes 
thinner behind. It consists of two sets of fibres, radiating and circular. The former, 
much the more numerous, arise at the point of junction of the cornea and sclerotic, 
and passing backwards, are attached to the choroid opposite to the ciliary processes. 
The oircular fibres are internal to the radiating ones and to some extent unconnected 
with them and have a circular course around the insertions of the iris. They are 
sometimes oalled the ‘ ring muscle ’ of Muller, and were formerly described as the ciliary 
ligament;. The Ciliary muscle is admitted to be the chief agent in accommodation, i.e. 
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in adjusting the eye to the vision of near objects. Mr. Bowman believed that this 
was effected by its compressing the vitreous body and so causing the lens to advance; 
but the view which now prevails is that the eolitraction of the muscle, by drawing 
on the ciliary processes, compresses the lens, increasing the curvature of its anterior 
surface, and causing the iris to advance. The pupil is at the same time slightly 
contracted.* 

The Retina may be exposed by carefully removing the choroid from its external 
surface. It is a delicate nervous membrane, upon the surface of which the images 
of external objects are received. Its outer surface is in contact with the choroid; 
its inner surface with the vitreous body. Behind, it is continuous with the optic 
nerve; it gradually diminishes in thickness from behind forwards; and, in front, 
extends nearly as far forwards as the ciliary ligament, where it terminates by a 
jagged margin, the ora aerrata. It is soft, and semi-transparent, in the fresh state; 
but soon becomes clouded, opaque, and of a pinkish tint. Exactly in the centre 
of the posterior part of the retina, and at a point corresponding to the axis of the 
eye, in which the sense of vision is most perfect, is a round, elevated, yellowish 
spot, called, after its discoverer, the yellow spot or limbus lute.ua (macula lutea) of 
Sommerring; having a central depression at its summit, the fovea centralis. The 


323.—The Arteria Centralis Retinae, Yellftw Spot, etc., 
the anterior Jfalf of the Eyeball being removed. (Enlarged.) 



retina in the situation of the fovea centralis is exceedingly thin; so much so, that 
the dark colour of the choroid is distinctly seen through it; so that it presents more 
the appearance of a foramen, and hence the name ‘ foramen of Sommerring ’ at first 
given to it. It exists only in man, the qnadrumana, and some saurian reptiles. 
About one-tenth of an inch to the inner side of the yellow spot, is the point of 
entrance of the optic nerve; the arteria centralis retime piercing its centre. This is 
the only part of the surface of the retina from which the power of vision is absent. 

Structure. The retina is an exceedingly complex structure, and when examined 
microscopically by means of sections made perpendicularly to its surface is found 1 to 
consist of ten layers, which are named from within outwards, as follows :— 

» 

1. Membrana liniitans interna. 

2. Fibrous layer, consisting of nerve-fibres. 

3. Vesicular layer, consisting of nerve-cells. 

4. Inner molecular, or granular, layer. 

5. Inner nuclear layer. 

6. Outer molecular, or granular, layer. 


* See explanation and diagram in Power’s ‘ Illustrations of some of the Principal Diseases 
of the Eye,’ p. 590. 

Q Q 
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7. Outer nuclear layer. 

8. Membrana limitans externa. 

9. Layer of rods and cones. Jacob’s membrane. 

10. Pigmentary layer. 

r. The membrana limitans interna, is the most internal layer of the retina, and 
is in contact with the hyaloid membrane of the vitreous humour It is derived from 
tho supporting framework of the retina, with which tissue it will be described. 

2. The fibrous layer is made up .of nerve-fibres, the direct continuation of the 
fibres of the optic nerve. This nerve therefore passes through all the other layers of 
the retina, except the one previously mentioned, to reach its destination in the fibrous 
layer. As the nerve passes through the lamina cribrosa of the sclerotic coat, the 
fibres of which it is composed, lay aside their medullary sheaths and are continued 
onwards, through the choroid and retina, as simple axis-cylinders. When these 
non-medullated fibres reach the internal surface of the retina they radiate from their 
point of entrance over the surfuco of the retina, grouped in bundles, and in many 
places, according to Michel, arranged in plexuses. The layer is thickest at tho optic 
nerve entrance and gradually diminishes in thickness towards the ora serrata. 



Vertical sections of tlic litynnn retina. Pig. 334, lmlf nil inch from the entrance of the optic norm. Fig. 325 
dose to the latter. 1. Layer of rods and cones (columnar layer), boon toil underneath by tho •membrana limitans externa, 
a. External granular layer. 3. Intergranular layer. 4. Internal granular layer. 5. Molecular layer. 6 . Layer of 
the ganglion-cells. 7. Expansion of optic fibres. 8. Sustcntaoulur fibres of Mtillor. 9. Tlieir attachment to thu 
membrana limitans interna. , 


3. The vesicular layer consists of a single layer of large ganglion cells; except 
in the macula lutea, where there are several layers. The cells are somewhat flask¬ 
shaped ; their rounded internal margin resting on the preceding layer and sending 
off a single process, which' is prolonged into the fibrous layer and is believed to tie 
continuous with a nerve-fibre. From the opposite extremity of the,cell one or more 
thicker processes extend into the inner molecular layer, where they divide dichoto- 
mously and become lost in its reticulum, or, according to some, pass through this layer 
to reach the inner nu/flear layer. 

4. The inner molecular layer consists of a stratum of granular-looking substance, 
from which circumstance it is sometimes called the ‘ inner granular ’ layer. It is 
made up of a dense reticulum of minute fibrils, intermingled with the fine processes 
of the ganglion cells and also processes derived from certain cells contained in the 
next layer, immediately to be described. No direct connection between these 
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sets of processes has yet been demonstrated, but it is considered probable that they 
do communicate, and that there is therefore a direct connection between the ganglion 
cells of the vesicular layer and the nuclear cells Of the inner nuclear laye'r. Within 
the reticulum formed by these fibrils minute clear granules, of unknown nature, are 
imbedded. 

5. The inner nuclear layer is made up of nuclear Irodies, of which there are three 
different kinds, (r.) A large number of oval nuclei, which are commonly regarded 
as bipolar nerve-cells, and are much more numerous than either of the other kind. 
They consist of a large oval nuclear body placed vertically to the surface, containing 
a distinct nucleolus : they are surrounded by a small amount of protoplasm, which 
is prolonged into two processes, one of these passes inwards into the inner molecular 
layer, is varicose in appearance and, as statod above, is believed to be continuous with 
the processes of the ganglion cells. The other process passes outwards, into the outer 
molecular layer and there bifurcates. According to some observers the divisions 
thus formed communicate with the rod and cone fibres (Merkel). (2.) At the inner¬ 
most part of this inner unclear layer, is a stratum of cells, which are not branched. 
(3.) Borne few cells are also found in this layer, connected w ith the fibres of Miiller, 
and will be described with those structures. 

6. The outer, molecular layer is much thinner than the inner molecular layer ; 
but, like it, consists of a dense network of minute fibrils and presents the same 
granular appearance. It ’differs, however-, from the inner molecular layer in con¬ 
taining branched stellate colls, the processes of which are extremely fine and exhibit 
varicosities, like nerve-fibrils. They arc -therefore considered by Schultze to be gan¬ 
glion cells. 

7. The outer nuclear layer. Like the inner unclear layer this layer contains 
several strata of clear oval nuclear bodies; they are of two kinds, and on account 
pi their- being respectively connected with the rods and cones of Jacob’s membrane, 
are named rod-granules and cone-granules. The rod-granules are much the more 
numerous and are placed at different levels throughout the layer. They present a 
peculiar cross-striped appearaitce and have prolonged from either extremity a fine 
process : the outer-most is continuous with a single rod of Jacob’s membrane; the 
innermost passes inwards towards the outer molecular layer and terminates in air 
enlarged extremity, from which are given oft' a number of minute fibrils, which enter 
the outer molecular layer. In its course it presents numerous varicosities. The co'iie 
granules , fewer in number than the rod granules, are placed close to the membrana 
limitans externa and are closely connected with the cones of Jacob’s membrane. They 
do not present any cross-striping, but contain a pyriform nucleus, which’alurost com¬ 
pletely fills the cell. From their iiprer extremity a thick process passes inwards to 
the outer molecular layer ; where, like the processes of the rod-cells, it terminates in 
an enlargement, from which are given off numerous fine fibrils, which enter the outer 
molecular layer. 

8. The membrana limitans externa. This layer, like the membrana limitans 
interna, is derived from the fibres of Muller, with which structures it will bo 
described. 

9. Jacob's membrane. (.Bacillary layer). The elements which compose this layer 
are of two kinds, rods and cones, the former being much move numerous than fhe 
latter. The rods are solid, of nearly uniform size, and arranged perpendicularly to the 
surface. Each rod consists of two portions, an outer afrd inner, which are joined 
together by a cement-substance and are of about*equal length. They differ from 
•each other as regards refraction and in their behaviour with colouring reagents, the 
inner portion becoming stained by carmine, iodine, <fcc., the outer portion remaining 
unstained. The outer portion of eaeh rod is marked by transvgrse strise and is made 
up of a number of thin discs superimposed on one another. It also exhibits faint 
longitudinal markings. The inner portion of each rod, at its inner extremity where 
it is joined to the processes of the rod granules, is indistinctly granular; at its outer 
extremity it presents a fine longitudinal striation, being composed of fine, bright, 
highly refracting fibrils. 


Q Q 2 
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326.—The Layers of the Retina 
(diagrammatic.) After Schultze. 


The cones are conical or-flask-shaped, their broad ends resting upon the membrana 
limitans externa, the narrow pointed extremity being turned to the choroid. Like 
the rods, they are made up of tWo portions, outer and inner; the outer portion 
being a short conical process, which, like the outer segment of the rods* presents 
transverse stri®. The inner portion resembles the inner portion of the rods in 
structure, presenting an outer striated and an inner granular appearance; but 
differs from it in size, being bulged out laterally and presenting a flask shape. 

10 . The -pigmentary layer. The most external layer of the retina and formerly 
regarded as a part of the choroid, consists of a single layer of hexagonal epithelium 
cells, loaded with pigment granules. 

Connective tissue framework of the Re¬ 
tina. Almost all these layers of the retina 
are connected together by a sort of sup¬ 
porting connective tissue, width has been 
named the fibres of Muller , or radiating 
fibres, from which tho membrana limitans 
interna et externa are derived. These 
fibres are found stretched between the two 
limiting layers, ‘ as columns between a 
floor and a ceiling' and passing through all 
the nervous layers, except Jacob’s mem¬ 
brane. They commence on tho inner sur¬ 
face of tho retina by a conical base, the 
edges of the bases of adjoining fibres being 
united and thus forming a boundary line, 
which is tho membrana limitans interna. 

As they pass through tho various layers, 
they present a roughness of their surface, 
as if from a number of membranous pro¬ 
cesses abruptly broken off. By these they 
are continuous with the reticulum of the 
inner and outer molecular layer and with 
a sponge-like stroma, in which the nuclei 
of the inner nuclear layers are embedded. 

In the inner nuclear layer e;tch fibre of 
Miiller presents a clear oval nucleus, referred 
to above, which is sometimes situated at 
the side of, sometimes altogether within the 
fibre. In the outer nuclear layer the fibre 
breaks up into fine lamellae, which form a 
fenestrated or sponge-like tissue, in which 
the rod and cone granules are enclosed, 
and at the outer border of this layer these 
lamellro unite along a definite line, forming 
the membrana limitans externa. 

• Macula lutea and fovea centralis. 

The structure of the retina at the yellow 
spot presents some modifications. In the 
wanting as a continuous layer 



a. M0111 brim a limitans interim, b. Fibrous layer. 
c. Vesicular layer, d. Inner molecular layer, e. Inner 
nuclear layer. /. Outer inolooular layer. (/. Outer 
nuclear layer, h, Membrana limitans externa, i. 
.lacob’s membrane, k. Pigmentary layer. 1 . Fibre 
of M Ullor. 


macula lutea (i) the nerve-fibres are 
.(2) the vesicular layer consists of several strata of 
cells, instead of a single layer; (3) in Jacob’s membrane there are np rods, but 
only cones, and these are longer and narrower than in other parts; and (4) in the 
outer nuclear layer Jdiere are only cone-fibres which are very long and arranged in 
curved lines. At the fovea centralis the only parts which exist are the cones of 
.Tacob’s membrane; the outer nuclear layer, the cone fibres of which are almost 
horizontal in direction; and an exceedingly thin inner granular layer. The colour of 
the spot seems to imbue all the layers except Jacob’s membrane; it is of a rich, 
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yellow, deepest towards the centre, and does not appear to consist of pigment-cells, 
but simply a staining of the constituent parts. 

At the ora aerrata the layers of the retina for the most part terminate abruptly, 
and the /radiating fibres of Muller, covered by the pigmentary layer, can be traced 
forwards, as the pars ciliaris, to the iris. The fibres of Muller here present the 
appearance of columnar epithelial cells, arranged in a single stratum. 

The arteria centralis retinae and its accompanying vein pierce the optic nerve, 
and enter the globe of the eye through the porus opticus. It immediately divides 
into four or five branches, which at first run between the hyaloid membrane and the 
nervous layer; but they soon enter the latter membrane, and pass forwards, dividing 
diehotomously. Erom these branches a minute capillary plexus is given off, which 
docs not extend beyond the inner nuclear layer. 

Humours of the Eye. 

* • 

The aqueous humour completely fills the anterior and posterior chambers of 
the eyeball. It is small in quantity (scarcely exceeding, according to Petit, four or 
five grains in weight), has an alkaline reaction, ifi composition is little more than 
water, less than one-fiftieth of its weight being solid matter, chiefly chloride of 
sodium. 

The anterior chamber is the space bounded in front by the cornea; behind, by 
tho front of the iris. The posterior chamber was the name formerly given to a 
space which was believed to exist between the iris in front and the capsule of the 
lens, its suspensory ligament and the ciliary processes, behind. It is now known that 
the posterior surface of tho iris is in immediate contact with the lens throughout the 
•greatest part of its extent. The only space which remains, to represent the posterior 
chamber, is a narrow chink between tho peripheral part of the iris, the suspensory 
ligament and the ciliary processes. 

In the adult, these two chambers.communicate through the pupil; but in the 
foetus in the seventh month, when the pupil is closed by the membrana pupillaris, 
the two chambers are quite separate. 

Vitreous Body. 

The vitreous body forms about four-fifths of the entire globe. It fills tho conca¬ 
vity of the retina, and is hollowed in front for the reception of the lens and its cap¬ 
sule. It is perfectly transparent, of the consistence of thin jelly, and cqpsists of .an 
albuminous fluid enclosed in a delicate transparent membrane, the hyaloid. This 
membrane invests the outer surface c 5 f the vitreOus body ; it is intimately connected 
in front with the suspensory ligament of the lens; and is continued into the back 
part of the capsule of the lens. It has been supposed, by Hannover, that from its 
inner surface numerous thin lamellso are prolonged inwards in a radiating manner, 
forming spaces in which the fluid is contained. In the adult, these lamellae cannot 
be detected even after careful microscopic examination ; but in the foetus a peculiar 
fibrous texture prevades the mass, the fibres joining at numerous points, and pre¬ 
senting minute nuclear granules at their point of junction. In the centre of the 
vitreous humour, running from the position of the entrance of the optic nerve on the 
retina to the posterior surface of the lens is a canal, filled,with fluid and lined by a 
prolongation of the hyaloid membrane. This is tho caiiulI of Stilling. It must not be 
confounded, with the canal in the embryonic vitreous humour which conveys the 
minute artery from the central artery of the retina to the back of the lens. The 
fluid from the vitreous body resembles nearly pure water; it contains, however, some 
salts, and a little albumen. ® 

The hyaloid membrane encloses the whole of the vitreous humour, except its 
anterior surface, which is hollowed out for the reception of the lens; it passes from 
the margin of this surfaqe to the margin of the lens, forming the suspensory ligament * 
It is a delicate structureless membrane, except where it for m s the suspensory 
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ligament, where it contains longitudinal elastic fibres. Immediately beneath the 
hyaloid membrane are found small, granular nucleated colls, which are said to bo 
possessed of ammboid movements. * 

In the fetus, the centre of the vitreous humour presents a tubular canal, 
through which a minute artery passes along the vitreous body to the capsule of 
the lens. In the adult., no vessels penetrate its substance; so that its nutrition 
must, be carried on by the vessels of the retina and ciliary processes, situated upon its 
exterior. 

Crystalline Lens and its Capsule. 


The crystalline lens, enclosed in its capsule, is situated immediately behind the 
pupil, in front of the vitreous body, and surrounded by the ciliary processes, which 
slightly overlap its margin. 

The cupx'ub' of tin “ fans is a transparent, highly elastic, and brittle membrane, 
which closely surrounds 'the lens. It rests, behind, in a depression in the foie part 
of tlie vitreous body ; in front, it is in contact with the free border of the iris, this 
latter receding from it at the circumference, thus forming the posterior chamlier of 
the eye ; and it is retained in its position chiefly by the suspensory ligament of the 
lens. The capsule is much thicker in front than behind, structureless in texture; 
and when ruptured, the edges roll up with the outer surface innermost, like the 
elastic lamina of the cornea. The anterior surface of the lens is connected to the 
inner surface of the capsule by a single layer of transparent, polygonal, nucleated 
colls. These, after death, absorb moisture from tlie fluids of the eye; and, breaking 
down, form the liquor Monjar/ni. There is no epithelium on the posterior surface. 

In the foetus, a small branch from tlie artoria centralis retinae runs forwards, as 
already mentioned, through the vitreous humour to the posterior part of the capsule 
of the lens, where its branches radiate and form a plexiform network, which covers 
its surface., and they are continuous round the margin of the capsule with the vessels 
of the pupillary membrane, and with those of the iris. In the adult, no vessels enter 
its substance. 

The lens is a transparent, double-convex body, the convexity 1 icing greater on the 
posterior than on the anterior surface. It measures about a third of an inch in the 
transverse diameter, and about one-fourth in the antero-posterior. It consists of con¬ 
centric layers, of which the external in the fresh state are soft and easily detached ; 
those beneath are firmer, the central ones forming a hardened nucleus. These 
lamina 1 are best demonstrated by boiling, or immersion in alcohol. The same reagents 
demonstrat e that the lens consists of three triangular segments, the sharp edges of 
which are directed towards the centre, the hasps towards tlie circumference. The 
lamina} consist of minute parallel fibres which are 

hexagonal prisms, the edges being dentatod, and 327._ r |'}, e Crystalline Lens, 

the dentations fitting accurately into each other ; hardened and divided, 

their breadth is about r(T , J rt0 th of ail inch. They (Enlarged.) 



run from the sutures or lines of junction of the 
triangular segments on the one surface to the 
periphery of the lens, and curving round its 
mai-gin they terminate at the line of junction of 
the segments on the other. No fibres pass from 
pole to jKile, but they are* ai-ranged in such a 
way that fibres which commence, near the pole 
on the one aspect of the lens, that is to say, 
near the apex of the triangular segment, 
terminate near the peripheral extremity of the 

plane on the other, that is to say, near tlie base of the triangular segment and vice 
versd. * The fibres of tlie outer layers of the lens each contain a nucleus which 
together form a layer (nuclear layer) on the surface of the lens, most distinct towards 
its circumference. The meridians, or lines of junction of the three segments, are com¬ 
posed of an amorphous granular substance which sometimes becomes opacyie, when 
. the lines are seen forming a distinct star on the lens. 
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The changes produced in the lens by age, are the following :— 

In the foetus, its form is nearly spherical, its colour of a slightly reddish tint, it is 
not perfectly transparent, and is so soft as to t>reak down readily on the slightest 
pressure. 

In the adult the posterior surface is more convex than the anterior; it is colour¬ 
less, transparent, and firm in texture. 

In old age it becomes flattened on both surfaces, slightly opaque, of an amber 
tint, and increases in density. 

The suspensory ligament of the lens is a thin, transparent, membranous structure, 
placed between the vitreous body and the ciliary processes of the choroid; it connects 
the anterior margin of the vitreous humour with the anterior surface of the lens 
near its circumference. It assists in retaining the lens in its position. Its outer 
surface presents a number of folds or plaitings in which the corresponding folds of 
the ciliary processes are received. These plaitings are arranged round the lens in a 
radiating form, and are stained by the pigment of the ciliary processes. It is a part 
of the hyaloid membrane, which, as described above, is continued forwards to the 
anterior part of the margin of the lens. It is covered on its outer surface t>y the 
pars ciliaris, or connective tissue framework of the retina, prolonged forwards from 
the ora serrata. That portion of this membrane which intervenes between the 
ciliary processes and the capsule of the lens, forms part of the boundary of the pos¬ 
terior chamber of the eye. The posterior surface of this layer is turned towards the 
hyaloid membrane, being separated from it at the circumference of the lens by a space 
called the canal of Petit. 

The canal of Petit is above one-tenth of an inch wide. It is bounded in front by 
the suspensory ligament; behind by the vitreous humour, its base being formed by 
the capsule of the lens. When inflated with air, it is sacculated at intervals, caving 
to the foldings on its anterior surface. 

The vessels of the globe of the eye are the short, long, and anterior* ciliary arteries, 
and the arteria centralis retina?. 

The short ciliary arteries pierce the back part of the sclerotic, round the entrance 
of the optic nerve, and divide into branches which run parallel with the axis of the 
eyeball : they are distributed to the inner layer of the choroid, and to the ciliary 
processes. 

The long ciliary arteries, two in number, pierce the back part of the sclerotic, and 
run forward, between that membrane and the choroid, to the Ciliary muscle, where 
they each divide into an upjier ami lower branch ; these anastomose, and form a 
vascular circle round the outer circumference of the iris; from this circle branches 
are given off, which unite, near the margin of the pupil, in a smaller vascular circle. 
These blanches, in their cour se, supply the muscular structure. 

The anterior ciliary arteries, five or six in number, are branches of the muscular 
and lachrymal branches of the ophthalmic. They pierce the eyeball, at the ante¬ 
rior part of the sclerotic, immediately behind the margin of the cornea, and are 
distributed to the ciliary processes, some branches joining the greater vascular circle 
of the iris. 

The arteria centralis retina} has been already described. 

The veins, usually four in number, are formed mainly by brandies from the sur¬ 
face of the choroid. They perforate the sclerotic, midway between the cornea and 
the optic nerve, and end in the ophthalmic vein. 

The nerves of the eyeball are the optic, the long ciliary nerves from the nasal 
branch of the ophthalmic, and the short ciliary nerves from the ciliary ganglion. 

Appendages op the Eye. 

The appendages of the eye (lutamvna oculi), include the eyebrows, the. eyelids, 
the conjunctiva., and the lachrymal apparatus, viz. the lachrymal gland, the lachrymal 
sac, and the nasal duct. 

The eyebrows ( supercilia ) are two arched eminences of integument, which sur- 
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mount the upper circumference of the orbit on each side, and support numerous 
short, thick hairs, directed obliquely on the surface. In structure, the eyebrows 
consist of thickened integument, connected beneath with the Orbicularis palpebrarum, 
Oorrugator supercilii, and Occipito-frontalis muscles. These muscles serve, by their 
action on this part, to control to a certain extent the amount of light admitted into 
the eye. 

The eyelids (palpelrrce) are two thin, movable folds, placed in front of the eye, 
protecting it from injury by their closure. The upper lid is the larger, and the more 
movable of the two, and is furnished with a separate elevator muscle, the Levator 
'jmlj>ebr<B superior is. When the eyelids are opened, an elliptical space (fissura 
jjalpebrarum) is left between their margins, the angles of which correspond to the 
junction of the upper and lower lids, and are called canthi. 

The outer cant hue is more acute than the inner, and the lids here lie in close 
contact with the globe: but the inner cantJms is prolonged for a short distance 
inwards, towards the noseband the two lids arc separated by a triangular- space, the 
Incus lachrymal,is. At the commencement of the lacus lachrymalis, on the margin 
of the eyelid, is a small conical elevation, the lachrymal papilla, or tubercle, the apex 
of which is pierced by a small orifice, the pwnctum lachrymals., the commencement 
of the lachrymal canal. 

Structure of the eyelids. The eyelids are composed of the following structures, 
taken in their order from without inwards :— 

Integument, areolar tissue, fibres of the Orbicularis muscle, tarsal cartilage and 
its ligament, Meibomian glands and conjunctiva. The upper lid has, in addition, 
the aponeurosis of the Levator palpebrse. 

The internment is extremely thin, and continuous at the margin of the lids with 
the conjunctiva. 

The subcutaneous areolar tissue, is very lax and delicate, seldom contains any fat., 
and is extremely liable to serous infiltration. 

The fhres of the Orbicularis muscle, where they cover the palpebrse, are thin, pale 
in colour, and possess an involuntary action. 

The tarsal cartilages are two thin elongated plates of dense connective tissue,* 
about an inch in length. They are placed one in each lid, contributing to their form 
and support. 

The superior, the larger, is of a semilunar form, about one-third of an inch in 
breadth at the centre, and becoming gradually narrowed at each extremity. Into 
the upper border of this cartilage the aponeurosis of the Ijevator palpebrse is 
attached. 

The inferior tarsal cartilage, the smaller, is thinner, and of an elliptical form. 

The free , or ciliary margin of the cartilages 'is thick, and presents a perfectly 
straight edge. The attached or orbital margin is connected to the circumference of 
the orbit by the fibrous membrane of the litis. The outer angle of each cartilage is 
attached to the malar hone by the external palpebral or tarsal ligament. The inner 
angles of the two cartilages terminate at the commencement of the lachrymalis, being 
fixed to the margins of the orbit by the tendo oculi. 

The tarsal ligament, or fibrous membrane of the lids, is a layer of fibrous mem¬ 
brane, beneath the Orbicularis, attached externally to the margin of the orbit, and 
internally to the orbital margin of the tarsal cartilage. It is thick and dense at the 
outer part of the orbit, but becomes thinner as it approaches the cartilages. This 
membrane serves to support the eyelids, and retains the tarsal cartilages in their 
position. 1 

The Meibomian glands (fig. 328) are situated upon the inner surface of the eye¬ 
lids, between .the tarsal cartilages and conjunctiva, and may be distinctly seen 
through the mucous membrane on everting the eyelids, presenting the appearance of 
parallel strings of pearls. They are about thirty in number in the upper cartilage, 
and somewhat fewer in the lower. They are embedded in grooves in the inner 

• Recent observations have proved that the so-called ‘ tarsal cartilages ’ do not contain 
aay cartilage cells, and that the name is a misnomer. 
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surface of the cartilages, and correspond in length with the breadth of each car¬ 
tilage; they are, consequently, longer in the upper than in the lower eyelid. 
Their ducts open on the free margin of the lids by minute foramina, which correspond 
in number to the follicles. These glands are a variety of the cutaneous sebaceous 
glands, each consisting of a single straight tube or follicle, having a csecal termination, 
into which open a number of small secondary follicles. The tubes consist of basement 
membrane, covered by a layer of scaly epithelium ; the secondary follicles are lined 
by a layer of polyhedral cells, continuous with the cells of the tube. The remainder 
of the follicle is filled with large polyhedral cells, charged with fat. They are thus 
identical in structure with the sebaceous glands. The peculiar parallel arrangement of 
these glands side by side forms a smooth layer, adapted to the surface of the globe, 
over which they constantly glide. The use of their secretion is to prevent adhesion 
of thejdds. 

The eyelashes {cilia) are attached to the free edges of the eyelids ; they are short, 
thick, curved hairs, arranged in a double or triple row at the margin of the lids : 
those of the upper lid, more numerous and longer than the lower, curve upwards; 
those of the lower lid curve downwards, so that they do not interlace in closing the lids. 

The conjunctiva is the mucous membrane of the eye. It lines the inner surfirce 

328.—The Meibomian Glands, etc., seen from the Inner Surface 
of the Eyelids. 



of the eyelids, and is reflected over fhe fore part of the sclerotic and cornea. In each 
of these situations, its structure presents some peculiarities. 

The palpebral portion of the conjunctiva is thick, opaque, highly vascular, and 
covered with numerous papillae, which, in the disease called granular lids, become 
greatly hypertrophied. At the margin of the lids, it becomes continuous with the 
lining membrane of the ducts of the Meibomian glands, and through the lachrymal 
canals, with the lining membrane of the lachrymal sac and nasal duct. At the 
outer angle of the upper lid, it may be traced along the lachrymal ducts into Jthe 
lachrymal gland ; and at the inner angle of the eye, it forms a semilunar fold, the 
plica semilunaris. The folds formed by the reflection of the conjunctiva from the 
lids on to the eye are called the superior and inferior palpebral folds, the former being 
the deeper of the two. Upon the sclerotic, the conjunctiva is loosely connected to 
the globe ; it becomes thinner, loses its papillary structure, is transparent, and only 
slightly vascular in health. Upon the cornea, the conjunctiva is extremely thin and 
closely adherent, and no vessels can be traced into it in t?>e adult in a healthy 
state. In the foetus, fine capillary loops extend, for some little distance forwards, 
into this membrane; but in the adult, they pass only to the circumference of the 
cornea. The deeper parts of the palpebral conjunctiva present, according to Henle, a 
considerable proportion of lymphoid tissue. Lymphatics arise in the conjunctiva in 
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a delicate zone around the cornea, from which the vessels run to the ocular con¬ 
junctiva. 

At the point of reflection of the conjunctiva from the lid on to the globe of the 
eye, termed tb & fornix conjunctiva', , are a number of mucous glands, which are much 
convoluted. They are chiefly found in the upper lid. Other glands, analogous to 
lymphoid follicles and called by Henle ‘ trachoma glands ’ are found in the con¬ 
junctiva, and nccordiam' to Stromeyer are chiefly situated near the inner can thus of 
the eye. They were first described by Brush in his description of Peyer’s Patches 
of the small intestines as ‘identical structures existing in the under eyelid of 
the ox.’ 

The nerves in the conjunctiva arc numerous and form rich plexuses. According 
to Krause they terminate in a peculiar form of tactile corpuscle, which he terms 
‘ terminal India* 

The c aruvcula. lachrymal is is a small, reddish, conical-shaped body, situatod at 
the inner canthus of the eye, and filling up the small triangular space in this situation, 
the Incus lachrymal!s. It consists of a cluster of follicles similar in structure to the 
Meibomian, covered with mucous membrane, and is the source of the whitish 
secretion which constantly collects at the inner angle of the eye. A few slender hairs 
are attached to its surface. On the outer side of the carunoula is a slight semilunar 
fold of mucous mombrane, the concavity of which is directed towards the cornea; it 
is called the plica, semilunaris. M tiller found smooth muscular fibres in this fold, and 
in some of the domestic animals a thin plate of cartilage lias been discovered. This 
struct ure is considered to be tho rudiment of the third eyelid in birds, the memhrana 
•nictitans. 

Lachryma l Apparatus. (Fig. 329.) 

The lachrymal apparatus consists of the lachrymal gland, which secretes tho tears, 
and its excretory ducts, which convey the fluid to the surface of the eye. This fluid 
is carried away by the lachrymal canals into the lachrymal sac, and along the nasal 
duct into the cavity of tho nose. 


329.—The Lachrymal Apparatus. Right Side. 



The lachrymal gland is lodged in a depression at tho outer angle of the orbit, on 
I the inner side of the external angular process of the frontal bone. It is of an oval 
form, about the size and shape of an almond. Its upper convex surface is in contact 
with the periosteum of the orbit, to which it is connected by a few fibrous bands. Its 
H under concave surface rests upon tbe convexity of the eyeball, and upon the Superior 
> anil External recti muscIesT Its vessels and nerves enter its posterior border, whilst 
its anterior margin is closely a dhe rent to the back part ofjthe upper eyelid, and is 
.covered, on its inner surface, by a reflection of .the conjunctiva. The fore part of the 
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gland is separated from the rest by a slight depression ; hence it is sometimes 
described as a separate lobe, called the palpebral portion of the gland. In structure 
and general appearance the lachrymal resembles the salivary glands (page 634). • Its 
ducts, about seven in number, run obliquely beneath the mucous membrane for a 
short disTance7aod^epara^g"^rom etich other, open hy a series of minut e o rifices 
on the upper and outer half of the conjunctiva, near its reflection on to the globe. 
These orifices are arranged in a row, so as to disperse the secretion over the surface 
of the membrane. 

The lac hrymal, canals commence at the minute orifices, pan da lachrymxdia . seen 
on the margin of the lids, at the outer extremity of the lacus laelirymalis. They 
commence on the summit of a slightly elevated papilla, the papilla lachrymalis , and 
lead into minute canals, the canalieuli, which proceed inwards to terminate in the 
lachrymal sac. The superior canal, the smaller and longer of the two, at first 
ascends, and then hands at an acute angle, and passes inwards and downwards to the 
lachrymal sac. The inferior canal at first descends, and Chen, abruptly changing its 
course, passes almost horizontally inwards. They are dense and elastic in structure 
and somewhat dilated at their angle. 

The lachri/mal sa c is the upper dilated extremity of the nasal duct, and ig lodged 
in a_ deep groove formed by the lachrymal bone and nasal process of the superior 
maxil lary . It is oval in form, its upper extremity being closed in and rounded, 
whilst below it is continued into the nasal duct. It is covered by the Tensor tarsi 
muscle and by a fibrous expansion derived from tlie tendo oculi, which is attached to 
the ridge on tlic lachrymal bone. In structure it consists of a fibrous elastic coat, 
lined internally by mucous membrane: the latter being continuous, through the 
canaliculi, with the mucous lining of the conjunctiva, and through the nasal duct 
with the pituitary membrane of the nose. 

The nasal duel i s a membranous canal, about three-quarters of an inch in length, 
which extends from the lower part of the lachrymal sac to tho inferior meatus of the 
nose, where it terminates by a somewhat expanded orifice, provided with an imperfect 
valve, the valve of Jlasuer, formed by tlie mucous membrane. It is contained in an 
osseous canal, formed by the superior maxillary, the lachrymal, and the inferior tur¬ 
binated boneSj is narrower in tlie middle than at each extremity, and takes a direction 
downwaixls, backwards, and a little outwards. It is lined by mucous membrane, 
which is continuous below with the pituitary lining of the nose. In the canaliculi, 
this membrane is provided with scaly epithelium; but in the lachrymal sac and nasal 
duct, tire epithelium is ciliated, as iit the nose. 


The E/gt. 

The organ of bearing has three parts : the external ear, the middle ear or tym¬ 
panum, and the internal ear or labyrinth. 

The external ear consists of an expanded portion named pinna or auricle, and 
the auditory canal, or meatus. The former serves to collect the vibrations of the 
air by which sound is produced, and the latter conducts those vibrations to the 
tympanum. 

The jdnna or auricle (fig. 330), is formed by a layer of fibro-cartilage, corered 
with integument, and connected to the commencement of the auditory canal: it is 
of an ovoid form, its surface uneven, with its larger end directed upwards. Its outer 
surface is irregularly concave, directed slightly forwards, and presents numerous 
eminences and depressions which result from the foldings of its fibro-cartilaginous 
element. To each of these names have been assigned. Thus the external prominent 
lim of the auricle is called the helix. Another curved prominence parallel with, and 
in front of the helix, is called the antihelix; this bifurcates above, so as to enclose 
a triangular depression, the fossa of the antihelix. The narrow curved depression 
between the helix and antihelix is called the fossa of the helix (fossa irmominata 
or scaphoidea); the antihelix describes a curve round a deep, capacious cavity, the 
concha, which is partially divided into two parts by the commencement of the helix. 
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In front of the concha, and projecting backwards over the meatus, is a small 
pointed eminence, the tragus; so called from its being generally covered on its 
under surface, with a tuft of hair, resembling a goat’s beard. Opposite the tragus, 
and separated from it by a deep notch (incisura intertragica ), is a small tubercle, the 
arUitragus. Below this is the lobule, composed of tough areolar and adipose tissue, 
wanting the firmness and elasticity of the rest of the pinna. 

Structure of the pinna. The pinna is composed of a thin plate of yellow fibro- 
eartilage, covered with integument, and connected to the surrounding parts by liga¬ 
ments, and a few muscular fibres. 

The integument is thin, closely adherent to the cartilage, and furnished with 
sebaceous glands, which are most numerous in the concha and scaphoid fossa. 

The cartilage of the pinna consists of one single piece; it gives form to this part 
of the ear, and upon its surface are found all the eminences and depressions above 
described. It does not enter into the construction of all parts of the auricle; thus it 
does not form a constituent part of the lobule; it is deficient, also, between the tragus 
and beginning of the helix, the notch between them lasing filled up by dense fibrous 
tissue. At the front part of the pinna, where the helix bonds upwards, is a small 
projection of cartilage, called the process of the helix. The cartilage of the pinna pre¬ 
sents several intervals or fissures in its sub¬ 
stance, which partially separate the different 330.—-The Pinna, or Auricle, 

parts. The fissure of the helix is a short Outer Surface, 

vertical slit, situated at the fore part of the 
pinna, immediately behind a small conical 
projection of cartilage, opposite the first 
curve of the helix (process of the helix). 

Another fissure, the fissure of the tragus, is 
seen upon the anterior surface of the tragus. 

Tne antihelix is divided below, by a deep 
fissure, into two parts: one part terminates 
by a pointed, tail-like extremity (processus 
a nut at us) j the otlior is continuous with the 
antitragus. The cartilage of the pinna is 
very pliable, elastic, of a yellowish colour, 
and l>elongs to that form of cartilage which 
is known under the name of yellow iibro- 
cartiluge. 

The ligaments of the pinna consist of two 
sets : — i. Those connecting it to the side of 
the head. 2. Those connecting the various 
parts of its cartilage together. 

The former, the most important, are two in number, anterior and posterior. 
The anterior ligament extends from the process of the helix to the root of the 
zygoma. The posterior ligament passes from the posterior surface of the concha 
to the outer surface of the mastoid process of the temporal bone. A few fibres 
connect the tragus to the root of the zygoma. 

The ligaments connecting the various parts of the cartilage together are also 
two in number. Of these, one is a strong fibrous band, stretching across from the 
tragus to the commencement of the helix, completing the meatus in front, and partly 
encircling the boundary of the conejm; the other extends between the concha and 
the processus caudatus. 

The muscles of the pinna (fig. 331), like tlio ligaments, consist of two sets:'— 
1. Those which connect it with the side of the head, moving the pinna as a whole, 
viz., the Attollens, Attrahens, and Retrahens aui’em (p. 209); and 2. the proper 
muscleB of the pinna, which extend from one part of the auricle to another. These 
are, the 

Helicis major. 

Helicis minor. 
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Tragicua. 

Antitragicus. 

Transversus gnriculte. 

Obliquus auris. 

The M. JTelicis major is anarrovr vertical band of muscular fibres, situated upon 
the anterior margin of the helix. It arises, below, from the process of the helix, 
and is inserted into the anterior border of the helix, just where it is about to curve 
backwards. It is pretty constant in its existence. 

The M. J/elicit minor is an oblique fasciculus, attached to that part of the helix 
which commences from the bottom ot the concha. 

The Tragicus is a short, flattened band of muscular fibres situated upon the 
outer surface of the tragus, the direction of its fibres being vertical. 

The Antitragicus arises from the outer part of the antitragus : its fibres are in¬ 
serted into the processus caudatus of the helix. This muaclo is usually very distinct. 

■ The 'Transversus auriculae is 

331.— The Muscles of the Pinna. placed on the cranial surface of the 

pinna. It consists of radiating fibres, 
partly tendinous and partly muscu¬ 
lar, extending from the convexity of 
the concha to the prominence cor¬ 
responding with the groove of the 
helix. 

The OhliqUus auris (Todd) con¬ 
sists of a few fibres extending from 
the upper and back part of the concha 
to the convexity immediately above 
it. 

The arteries oj the pinna are the 
posterior auricular, from the exter¬ 
nal cai-otid, the anterior auricular, 
from the temporal; and an auricular 
branch from the occipital artery. 

The veins accompany the corre¬ 
sponding arteries. 

The nerves are, the auricularis 
magnus, from the cervical plexus ; 
the posterior auricular, from the 
facial; the auricular branch of the 
pneumogastric; and the auriculo¬ 
temporal branch of the inferior 
maxillary nerve. 

The Auditory Canal (fig. 332), 
(meatus auditorium externus), extends from the bottom of the concha to the mem- 
brana tyinpani. It is about an inch and a quarter in length, its direction is obliquely 
forwards and inwards, and it is slightly curved upon itself, so as to be higher ip the 
middle than at either extremity. It forms an oval cylindrical canal, the greatest 
diameter being in the vertical direction at the external.orifice, but, in the transverse 
direction, at the tympanic end. The calibre of the canal is narrowest about the 
middle. The membrana tympani, which occupies the termination of the meatus, is 
obliquely directed, in consequence of the floor of the canal being longer than the 
roof, and the anterior wall longer than the posterior. The auditory canal is formed 
partly by cartilage and membrane, and partly by bone. * 

The cartilaginous portion is about half an inch in length, being rather less than 
half the canal; it is formed by the cartilage of the concha and-tragus, prolonged 
inwards, and firmly attached to the circumference of the auditory process. The 
cartilage is deficient at its upper and back part, its place being supplied by fibrous 
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membrane*. This part of the canal is rendered extremely movable by two or three 
deep fissures (incisurw. Santorini), which extend through the cartilage in a vertical 
direction. , 

The osseous portion is about three quarters of an inch in length, and narrower 
than the cartilaginous portion. It is directed inwards and a little forwards, forming 
a slight curve in its course, the convexity of which is upwards and backwards. Its 
inner end, which communicates, in the dry bone, with the cavity of the tympanum, 
is smaller than the outer, and sloped, the anterior wall projecting beyond the pos¬ 
terior about two lines ; it is marked, except at its upper part, by a mm-ow groove for 
the insertion of the mombrana tympani. Its outer end is dilated, and rough, in the 
greater part of its circumference, for the attachment of the cartilage of the pinna. 
Its vertical transverse section is oval, the greatest diameter being from above down¬ 
wards. The front and lower parts of this canal are formed by a curved plate of 
bone, which, in the ftotus, exists as a separate ring (tympanic bone), incomplete at 
its upper part. < 

The skin lining the meatus is very thin, adheres closely to the cartilaginous and 
osseous portions of the tube, and covers the surface of the membrana tympani, form- 

332.A Front View of the Organ of Hearing, bight Side. 



ing its outer layer. After maceration, the thin pencil of epidermis, when withdrawn, 
preserves the form of the meatus. The skin near its orifice is furnished with hairs 
and sebaceous glands. In the thick subcutaneous tissue of the cartilaginous part of 
the meatus are numerous ceruminous glands, which secrete the ear-wax : their ducts 
open on the surface of the skin. 

The arteries supplying the meatus are branches from the posterior auricular, 
internal maxillary, and temporal. 

The nerves are chiefly derived from the auriculo-teinporal branch of tbe inferior 
maxillary nerve. 

• 

Middle Ear, or Tympanum. 

The middle ear, or tvmptnum, is an irregular cavity, compressed from without 
inwards, and situated within the petrous bone. It is placed above the jugular fossa, 
the carotid canal lying in front, the mastoid cells liehind, the meatus auditorius ex¬ 
ternally, and the labyrihth internally. It is filled with air, and communicates with 
the pharynx by the Eustachian tube. The tympanum is traversed by a chain of 
movable bon^fs, which connect the membrana tympani with the labyrinth, and serve 
to convey the vibrations communicated to the membrana tympani across the cavity 
of the tympanum to the internal ear. 
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The cavity of the tympanum measures about* five lines from before backwards, 
thiee lines in the vertical direction, and between two and three in the transverse, 
being a little broader behind and above than it is below and in front. It is bounded 
externally by the membrana tympani and meatus; internally, by the outer surface of 
the internal ear; and communicates, behind, with the mastoid cells; and, in front, 
with the Eustachian tube and canal for the Tensor tympani. Its roof and floor are 
formed by, thin osseous laminre, the one forming the roof being a thin plate situated 
on the anterior - surface of the petrous bone, close to its angle of junction with the 
squamous portion of the temporal bone. 

The roof is broad, flattened, and formed of a thin plate of bone* which separates 
the cranial and tympanic cavities. 

The floor is narrow, and corresponds to the jugular fossa, which lies beneath. It 
presents, near the inner wall, a. small aperture for the passage of Jacobson’s nerve. 

The outer wall is formed mainly by the mombrnna tympani, partly by the ring of 
bone into which this membrane is inserted. It presents three small apertures : the 
iter chorda? posterius, the Glaserian fissure, and - the iter chorda? an terms. 

The aperture of the iter chorda 1 , pouter kits in in tho angle of junction between the 
posterior and external walls of the tympanum, immediately behind tho membrana. 
tympani and on a level with its centre ; it leads into a minute canal, which descends 

333 - ••View of Inner Wall of Tympanum. (Enlarged.) 



in front of the aqiueductus Fallopji, and terminates in that canal near the stylo¬ 
mastoid foramen. Through it the chorda tympani nerve enters the tympanum. 

The Glaserian, fissure opens just above and in front of the ring of bone into which 
the membrana tympani is inserted; in this situation it is a mere slit about a line in 
length. It lodges the long process of the malleus, and gives passage to the Laxator 
tymprni muscle, and some tympanic vessels. 

The aperture of the iter chord,<e, anterius is seen just above the preceding fissure; 
it leads into a canal (canal of Huguior), which runs parallel with the Glaserian 
fissure. Through it the chorda tympani nerve leaves the tympanum. 

The internal wall of the tympanum (fig* 333 ) is vertical in direction, and looks 
directly outwards. It presents for examination the follbwing parts :— 

• 

Fenestra ovalis. Ridge of the Aquasductus Fallopii. 

Fenestra rotunda. Pyramid. 

Promontory. Opening for the Stapedius. 

The fenestra ovalis is a reniform opening, leading from the tympanum into the 
vestibule; its long diameter is directed horizontally, and its convex border is 
upwards. The opening in the recent state is closed by the lining membrane com¬ 
mon to both cavities, and is occupied by the base of the stapes. This membrane is 
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placed opposite the membrana tympani, and is connected with it by the ossicula 
auditue. 

The fenestra rotunda is an oval aperture placed at the bottom of a funnel-shaped 
depression, leading into the cochlea'. It is situated below and rather behind the 
fenestra ovalis, from which it is separated by a rounded elevation, the promontory ; 
it is closed in the recent state by a membrane ( membrana tympani secundaria, 
Scarpa). This membrane is concave towards the tympanum, convex towards the 
cochlea. It consists of three layers: the external, or mucous, derived from the 
mucous lining of the tympanum ; the internal, or serous, from the lining membrane 
of the cochlea; and an intermediate, or fibrous layer. 

The promontory is a rounded hollow prominence, formed by the projection out¬ 
wards of the first turn of the cochlea; it is placed between the fenestras, and is fur¬ 
rowed on its surface by three small grooves, which lodge branches of the tympanic 
plexus. 

The rounded eminence of the aqumductus Fallopii, the prominence of the bony 
canal in which the jwrtio dura is contained, traverses the inner wall of the tym¬ 
panum above the fenestra ovalis, and behind that opening curves nearly vertically 
downwards along the posterior wall. 

The pyramid is a conical eminence, situated immediately behind the fenestra 
ovalis, and in front of the vertical portion of the eminence above described; it is 
hollow in the interior, and contains the Stapedius muscle; its summit projects for¬ 
wards towards the fenestra ovalis, and presents a small aperture, which transmits 
the tendon of the muscle. The cavity in the pyramid is prolonged into a minute 
canal, which communicates with the aquseductus Fallopii, and transmits the nerve 
which supplies the Stapedius. 

The posterior wall of the tympanum is wider above than below, and presents for 
examination the 

Openings of the Mastoid cells. 

These consist of one large irregular aperture, and several smaller openings, 
situated at the upper part of the posterior wall ; they lead into canals, which com¬ 
municate with large irregular cavities contained in the interior of the mastoid 
process. These cavities vary considerably in numl>er, size, and form-; they are lined 
by mucous membrane, continuous with that covering the cavity of the tympanum. 

The anterior wall of the tympanum is wider above than below; ,it corresponds 
with the carotid canal, from which it is separated by a thin plate of bone, perforated 
by the tympanic branch of the internal carotid. It presents for examination the 

t 

Canal for the Tensor tympani. Orifico of the Eustachian Tube. 

The processus Cochleuriforinis. 

The orifice of the canal for the Tensor tympani, and the orifice of the Eustachian 
tube, are situated at the upper part of the anterior wall, being separated from each 
other by a thin, delicate, horizontal plate of bone, the processus cochleariforinis. 
These canals run from the tympanum forwards, inwards, and a little downwards, 
to the retiring angle between the squamous and petrous portions of the temporal 
bone 

The canal for the Tensor tympani is the superior and the smaller of the two; it 
is rounded, and lies beneath.the upper surface of the petrous bone, close to the hiatus 
Fallopii. The tympanic end of |his canal forms a conical eminence, which is pro¬ 
longed backwards into the cavity of the tympanum, and is perforated at its summit by 
an aperture, which transmits the tendon of the muscle contained in it. This eminence 
is sometimes called the anterior pyramid. The canal contains the Tensor tympani 
muscle. * % 

The Eustachian tube is the channel through which the tympanum communicates 
with the pharynx. Its length is from an inch and a half to two inches, and its 
direction downwards, forwards, and, inwards. It is formed partly of bone, partly of 
cartilage and fibrous tissue. 
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The osseous portion is about half an inch in length. It commences in the lower 
part of the anterior wall of the tympanum, below the processus cochleariformis, and 
gradually narrowing, terminates in an oval dilated opening, at the angle of junction 
of the petrous and squamous portions, its extremity presenting a. jagged margin 
which serves for the attachment of the cartilaginous portion. 

The cartilaginous portion, about an inch in length, is formed of a triangular plate 
of elastic fibro-cartilage, curled upon itself, an interval being left below, between the 
margins of the cartilage, which is completed by fibrous tissue. Its canal iB narrow 
behind, wide, expanded, and somewhat trumpet-shaped in front, terminating by an 
oval orifice, at the upper part and side of the pharynx, behind the back part of the 
inferior’ meatus. Through this ctvnal the mucous membrane of the pharynx is con¬ 
tinuous with that which lines the tympanum. The mucous membrane is covered 
with ciliated epithelium. 

The membrana tympani separates the cavity of the tympanum from the bottom 
of the external meatus. It is a thin, semi-transparent membrane, nearly oval in 
form, somewhat broader above than below, and directed very obliquely downwards 
and inwards. Its circumference is contained in a groove at the inner end of the 
meatus, which skirts the circumference of this part, excepting above. The handle of 
the malleus descends vertically between the inner and middle layers of this membrane, 
as far down as its centre, where it is firmly attached, drawing the membrane inwards, 
so that its outer surface is concave, its inner convex. * . 

Structure. This membrane is composed of three layers, an external (cuticular), a 
middle (fibrous), and an internal (mucous). The cuticular lining is derived from the 
integument lining the meatus. The fibrous layer consists of fibrous and elastic tissues; 
some of the fibres radiate from near the centre to the circumference ; others are arranged, 
in the form of a dense circular ring, round the attached margin of the membrane. The 
mucous lining is derived from the mucous lining of the tympanum. The vessels 
pass to the membrana tympani along the handle of the malleus, and are distributed 
between its layers. 

Ossicles of the Tympanum, (Fig. 334.) 

The tympanum is traversed by a chain of movable bones, three in number, the 
malleus, incus, and stapes. The former is attached to the membrana tympani, the 
latter to the fenestra ovalis, the incus being placed between the two, to both of which 
it is connected by delicate articulations. 

The Malleus, so named from its ftmcied resemblance to a hammer, consists of a 

head, neck, and three processes; the handle 
334. —The Small Bones of the Ear, seen or manubrium, the processus gracilis, and the 
from the Outside. (Enlarged.) * processus brevis. 

The head is the large upper extremity of 
the bone ; it is oval in shape, and articulates 
posteriorly with the incus, being free in the 
rest of its extent. 

The neck is the narrow contracted part 
just beneath the head; and below this is a 
prominence, to which the various processes 
are attached. « 

THe manubrium is a vertical process of 
bone, which is connected by its outer margin 
with the membrana, tympani. It decreases in 
size towards its extremity, where it is curved 
slightly forwards, and flattened from within outwards. # 

The processus gracilis is a long and very dedicate proces^J which passes from the 
eminence below the neck forwards and outwards to the Glaserian fissure, to Which it 
is connected by bone and ligamentous fibres. It gives attachment to the Laxator 
tympani. 

The processus brevis is a sjight conical projection, which springs from the root of 

an 
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promontory. It distributes branches to tlio fenestra rotunda, fenestra ovalis, and 
to the lining membrane of the tympanum and Eustachian tube, and divides into throe 
branches of communication, which sure contained in grooves on the promontory. One 
of these arches forwards and downwards to the carotid canal to join the carotid 
plexus. A second runs vertically upwards to join the greater superficial petrosal 
nerve as it lies in the hiatus Fallopii. The third branch runs upwards and for¬ 
wards through the substance of the jadrous portion of the temporal bone. In its 
course it passes by the ganglionic enlargement of the facial nerve, and receiving a 
connecting filament from it, l>ecomes the lesser superficial petrosal nerve, which joins 
the otic ganglion. 

The chorda tympani quits the f;toi:tl near the stylo-mastoid foramen, enters the 
tympanum at the base of the pyramid, and arches forwards across its cavity between 
the handle of the malleus and long process of the incus, to an opening internal to 
the G laser ian fissure. It is invested by a, reflection of the lining membrane of the 
tympanum. 

Intbrnai. Ear or Labyrinth. 

The internal ear is I,he essential part of the organ, receiving the ultimate dis¬ 
tribution of the auditory nerve. *It is called the labyrinth, from the complexity of 


335- -The Osseous Labyrinth laid open. (Enlarged.) 



its shape, and consists of three parts: the vestibule, semicircular canals, and 
cochlea. It is formed by a series of cavities, channelled out of .the substance of 
the petrous bone, communicating externally with the cavity of the tympanum, 
through the fenestra, ovalis and rotunda ; and internally with the meatus audito- 
rius internus, which contains the auditory nerve. Within the osseous labyrinth is 
contained the membranous labyrinth, upon which the ramifications of the auditory 
nerve are distributed. 

The Vestibule (fig. 335 ) is the common contral cavity of communication between 
the parts of the internal ear. It is situated on tho inner side of the tympanum, 
liehind the cochlea, and in front of the semicircular canals. It is somewhat ovoidal 
in shape from before backwards, flattened frdfa. within outwards, and measures about 
one-fifth of an inch from before backwards, as well as from above downwards, being 
narrower from without inwards. On its outer or tympanic wall is the fenestra 
ovalis, closed, in the recent state, by the base of the stajies, and its annular ligament. 
On its inner wall, at the fore part, is a small circular depression, fovea, hemispherica, 
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■which is perforated, at its anterior and inferior part, by several minute holes (macula 
cribrosa), for the passage of the filaments of the auditory nerve; and behind this 
depression is a vortical ridge, the ptjramidnl eminence. At the hinder part of'the 
inner wall is the orifice of the aqnceductus vestibuli, which extends to the posterior 
surface of the petrous portion of the temporal bone. It transmits a small vein, and, 
according to some, contains a tubular prolongation of tTie lining membrane of the 
vestibule, which ends in a cul-de-sac between the layers of the dura mater within the 
cranial cavity. On the upper wall or roof is a transvorsely-oval depression, fovea 
semi-elliptica, separated from the fovea liemispheriea by the pyramidal eminence, 
already mentioned. Rehind, the semicircular canals open into the vestibule by five 
orifices. In front is a large oval opening, which communicates with the scala vesti- 
buli of the cochlea by a single orifice, apertura scala; vestibuli cochletc. 

The Semicircular canals are three bony canals, situated above and behind the 
vestibule. They are of unequal length, compressed from side to side, and describe 
the greater part of a circle. They measure about one twentieth of an inch in 
diameter, :wul each presents a dilatation at one end, called the ampulla, which mea¬ 
sures more than twice the diameter of the tube. These canals open into the vestibule 
by five orifices, one of the apertures being common to two of the canals. 

The superior semicircular canal is vertical in direction, and stretches across 
the petrous portion of the temporal bone, at right angles to its posterior surface ; 
its arch forms a round projection on the anterior surface of the petrous bone. It 
describes about two-thirds of a circle. Its outer extremity, which is ampullated, 


336.—The Cochlea laid open. (Enlarged.) 



commences by a distinct orifice in tho upper part of the vestibule; thg opposite end 
of the canal, which is not dilated, joins with the corresponding part of tho posterior 
canal, and opens by a common orifice with it ifl the hack part of tho vestibule. 

The posterior semicircular canal, also vertical in direction,* is directed backwards, 
nearly parallel to the posterior surface of the petrous bone : it is the longest of the 
three, its ampullated end commencing at the lower and hack part of the vestibule, 
its opposite end joining to form the common canal already mentioned. 

The external or horizontal canal is tho shortest of the three, its arch being 
directed outwards and backwards; thus each semicircular canal stands at right 
angles to the other two. Its ampullated end corresponds to the upper and colter 
angle of the vestibule, just above tho fenestra oval is ; its opposite end opens by a 
distinct orifice at the upper and back part of the vestibule. 

The Cochlea bears some resemblance to a cpmmon snail-shell : it forms; the 
anterior part of the labyrinth, is conical in form, and placed almost horizontally 
in front of the vestibule; its apex is directed forwards and outwards towards the 
upper and front part of the iuuer wall of the tympanum ; its base corresponds with 
the anterior depression at the bottom^bf the internal auditory meatus, and is per¬ 
forated by numerous apertures, for the passage of the cochlear branch of the auditory 
nerve. It measures alxwt a quarter of an inch in length, and its breadth towards 
the base is about the same. It consists of a conical-shaped central axis, the modiolus 
or columella; of a canal wound spirally round the axis for two turns and a half, 
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from the base to the apex ; and of a delicate lamina (the lamina spiralis) contained 
within the canal, which follows its windings, and subdivides it into two. 

*Fhe central axis, or modiolus, if conical in form, and extends from the base to 
the apex of the cochlea. Its base is broad, corresponds with the first turn of the 
cochlea, and is perforated l>y numerous orifices, which transmit filaments of the 
cochlear branch of the auditory nerve; the axis diminishes rapidly in size in the 
second coil, and terminates within the last half-coil, or cupola, in an expanded, 
delicate, bony lamella, which resembles the half of a funnel, divided longitudinally, 
and is called the, infundibulum ; the broad part of this funnel is directed towards the 
summit of the cochlea, and blends with the last half-turn of the spiral canal of the 
cochlea, the cupola. At this point the two larger scala: of the cochlea, the scala 
tympani and scala vestibuli, communicate by an opening called the helicotrema. 
Tho outer surface of the modiolus is formed of the wall of the spiral canal, and is 
dense in structure; but its centre is channelled, as far as the last lmlf-coil, by nu¬ 
merous branching canals, which transmit nervous filaments in regular succession into 
t he canal of the cochlea, or on to the surface of the lamina spiralis. One of these, 


337.—Longitudinal Section of the Cochlea, showing the relations 
of the Scalte, the Ganglion S pi rale, &c. 



larger than the rest, occupies the centre of the modiolus, and is named the canalis 
centralis modioli; it extends from the base to the extremity of the modiolus, and 
transmits it small nerve and artery ( arteria centralis modioli). 

The spiral canal (fig. 336) takes two turns and a half round the modiolus. It 
is about an inch and a half in length, measured along its outer wall; and diminishes 
gradually in size from the base to the summit, where it terminates in a cul-de-sac, 
the cupola, which forms the apex of the cochlea. The commencement of this canal 
is about the tenth of an inch in diameter; it diverges from the modiolus towards 
the tympanum and vestibule, and presents three openings. One, the fenestra 
rotunda , communicates with the tympanum; in the recent state this aperture is 
closed by a membrane, the membrana tympani secundaria. Another aperture, of an 
oval form, enters the vestibule. The third is the aperture of the aquoeductus cochleae 
leading to a minute fnnfiel-shaped canal, which opens on the basilar surface of the 
petrous bone, and transmits a small voin. 

The interior of the spiral canal (fig. 337) is divided into three principal canals 
or tcahr —viz. the Scala Tympani, the Scala Vestibuli, and, interposed between these, 
fjpe Scala Media. Projecting from the modiolus is a thin bony process, the lamina 
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spiralis ossea , which consists of two thin lain elite of bone, between which are 
numerous canals for the passage of nervous filaments. At the point where the 
osseous lamina is attached to the modiolus is.a small canal, which winds round* 
the modiolus, and was denominated by Rosenthal the canalis spiralis modioli; it is 
occupied by a swelling of the cochlear nerve, in which ganglion-cells are found, the 
gam/lion spirals, from which the nerves puss to the osseous lamina and organ of 
Corti. 

The osseous lamina extends only part of the distance between the modiolus and 
the outer bony wall of the cochlea. Near its outer end the periosteum on the upper 
or vestibular surface of the lamina swells up into an elevation which is called the 
limbus laminat spiralis (* denticulate lamina ’ of Todd and Bowman). The lamina 
spiralis terminates in a grooved extremity, the sulcus spiralis, which presents the form 
of the letter C : the upper part of the letter, being formed by the overhanging ex¬ 
tremity of the limbus, is named the labium vvstibulare ; the lower part, prolonged 
and tapering, is called the labium tympauicum (tig. 338)! From the labium tym- 
panieum a thin membrane extends over to the bony wall of the cochlea, completing 
the scala tympani. This membrane is called the membrana basilaris. At its outer 
attachment it swells out so as to form a thick triangular structure which was regarded 
as a muscle by Todd and Bowman (coclilearis), but is now recognised as ligamentous 
— the ligament uni spirals. Between the labium vestibulare and the attachment of 

» 

338.—Floor of Scala Media, showing the Organ of (’orti, &c. 



the membrane of Reissner, presently to be described, a very delicate membrane ex¬ 
tends over to the outer wall of the cochlea, running nearly parallel to the lncmbruna 
hasilaiis. It was described by Corti, and covers over the organ which is called after 
his name, and is therefore called > 11111n1.bra.na■ tectoria or \membrane, of Corti. Further 
inwards, near the commencement of the limbus laminae spiralis, another delicate 
membrane, the membrane of Re.iss71.er, is attached to the vestibular surface of the 
periosteum of the osseous lamina, and stretches across to the outer wall of the cochlea. 
The canal which lies below the osseous lamina and membrana basilaris is the scala 
tympani; that which is bounded by tho osseous lamina and membrane of Reissner 
the scala vestilmli; while the space between the membrane of Reissner and membrana 
basilaris is generally described as tho Scala media, Canalis membranacea,, or Canalis 
coclde.ee, and this is the nomenclature which will he used here. Others, however, 
apply the name Canalis cochlea! only to the canaj lying between the membrane of 
Reissner and the membrana tcctoria, which contains no object for description, while 
the space lying between the membrana teetoria and membrana basilaris is described 
by itself as a fourth canal—the ductus cochlearis or ductus auditorius,* The latter 

* In reading the older descriptions of the organ of hearing, the student must hear in mind 
that the membranes bounding the ductus auditorius, together with the prgan contained 
between them, were described together as the ‘lamina spiralis uiembranacea,’ while the 
membrane of Reissner was not recognised, the parts being, in fact, as shown in the second 
turn of the cochlea on the right hand of fig. 337. 
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is the space in which the organ of Corti * is contained. This organ (fig. 338) is 
situated upon the membrana basilaris, and appears at first sight as a papilla, winding 
•spirally with the turns of this membrane throughout the whole length of the cochlea, 
from which circumstance it has been designated the ‘papilla spiralis. More accu¬ 
rately viewed, it is seen to be composed of a series of arches roofing over the zona 
arcuata, estimated at over 3,000 in number. The base of these arches is said to be 
of uniform length in the whole of the canal. The inner limb of the arch is formed 
by a fibre (internal fibres or rods of Corti) somewhat swollen at either extremity. 
In connection with the lower extremity is a nuclear body. The space between the 
internal rod and the grooved margin of the sulcus spiralis is occupied by cylindrical 
epithelium, and some of these epithelial cells are provided with hair-like processes 
(‘ inner hair-cells ’). The external limb of the arch is formed by a similar series of 
fibres (external fibres or rods of Corti) which are less numerous than the internal,t 
and the swollon upper extremities of the two rods are articulated together; the crown 
of the arch approaches, but does not touch, the membrana. teetoria. The shape of the 
external and internal rods of Corti is peculiar. The internal rods terminate above 
in a process which exactly reproduces the shape of the head of the human ulna, with 
its sigmoid cavity, coronoid and olecranon processess, while the external represent 
the head and bill of a swan—the head fitting into the concavities of one or more of 
the internal rods (which are more numerous than the external), while the bill rests 
against the phalanges of the lamina reticularis. Lying against the external rods 
are epithelial cells of various forms. Those described by Corti, and called after him 
cells of Corll, are provided with hairs or cilia, ‘ outer hair-cells.’ There are several 
rows of these, alternating with which are other epithelial cells terminating in a fine 
extremity above and below : these are called the cells of De.ite.rs; and beyond these 
again are the ordinary epithelial cells of the part, gradually diminishing in size. 
The reticular lamina of Kdlliker is formed by several rows of ‘ minute fiddle-shaped 
euticular structures ’ called phalanges, between which are boles for the projection of 
the outer hair-cells. The number of rows varies in different animals with that of 
the outer hair-cells, being four in man. The exact termination of the nerves in the 
organ of Corti is not as yet determined, hut there seems no doubt that this organ is 
to be regarded as the ‘terminal apparatus of hearing,’ as llenle names it. J 

The Bcala media is closed above and below. The upper bliud extremity is 
attached to the cupola at the upper part of the helicotrema, the lower end fits into 
the angle at the commencement of the osseous lamina on the floor of the vestibule. 
Near this blind extremity the scala media receives the canalis reuniens (fig. 339), a 
very delicate ( canal, by which the ductus cochlearis is brought into continuity with 
the saccule. 

The inner surface, of the osseous labyrinth is' lined by an exceedingly thin fibro- 
serous membrane, analogous to a periosteum,' from its close adhesion to the inner 
surfaces of these cavities, and performing the office of a serous membrane by its free 
surface. It lines the vestibule, and fi'om this cavity is continued into the semicircu¬ 
lar canals and the scala vestibuli of the cochlea, and through the helicotrema into 
the scala tympani. A delicate tubular process is prolonged along the aqueduct 
of the vestibule to the inner surface of the dura mater. This membrane,is 
continued across the fenestra ovalis and rotunda, and consequently has no commu¬ 
nication with the lining membrane of the tympanum. Its attached surface is rough 
and fibrous, and closely adherent to the bone; its free surface is smooth and pale, 
covered with a layer of epithelium, and secretes a thin, limpid fluid, the aqua 
labyrmthi (perilymph [Blainville], liquor Cotunnii). 

* Oortis original paper is in the Zeitschrift f. Tf'isaen. Zool. iii. 109. 

t Waldeyer reckons 6jooo of the inner rods and 4,500 of the outer in the human cochlea. 
Claudius sftys that there are three of the inner for every two of the outer- 

X For further details the reader ia referred to Kolliker’s Oewebelehre, 5th ed.; Henle’s 
Systematuche Ahatomie, or Quuu’a Anatomy, edited by Sharpey, Thomson, and Schafer, 8th 
ed. 1876. 
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The Membranous Labyrinth. 

The membranous labyrinth (fig. 339) is a closed membranous sac, containing fluid. 
The ramifications of the auditory nerve are distributed upon the wall of the sac. It 
has the same general form as the vestibule and semicircular canals in which it is 
enclosed ; but is considerably smaller, and separated from their lining membrane by 
the perilymph. 

The vestibular portion consists of two sacs, the utricle and the saccule. 

The utricle is the larger of the two, of an oblong form, compressed laterally, and 
occupies the upper and back part of the vestibule, lying in contact with the fovea 
semi-elliptica. Numerous filaments of the auditory nerve are distributed on the wall 
of this sac; and its cavity communicates behind with the membranous semicircular 
canals by five orifices. 

The saccule is the smaller of the two vestibular sacs; it is globular in form, lies 
in the fovea hem ispherica, near the opening of the vestibular scala of the cochlea, and 
receives numerous nervous filaments, which enter from the bottom of the depression 
in which it is contained. Its cavity is apparently distinct from that of the utricle. 

The membranous semicircular canals are about one-third the diameter of the 
osseous canals, but in number, shape, and general form they are precisely similar; 


♦ 

339. - The Membranous-Labyrinth. (Enlarged 4 diams.) 



they are hollow, and open by five orifices into*the utricle, one opening being common 
to two canals. Their ampulla? are thicker than the rest of the tubes, and nearly fill 
the cavities in which they are contained. 

The membranous labyrinth is held in its position by numerous fibrous bands 
which stretch across the space between the membranous and bony labyrinths. These 
fibrous bands convey the blood-vessels and nervous filaments distributed to the 
utricle, to the saccule, and to the ampulla of each canal. The nerves enter the 
vestibule through the minute apertures on its inner wall. • 

Structure. The wall of the membranous labyrinth is semi-transparent, and con¬ 
sists of three layers. The outer layer is a loose and flocculent structure, apparently 
composed of ordinary fibrous tissue, containing bh^od-vessels and numerous pigment- 
cells analogous to those in the pigment coat of the retina. The middle layer , thicker 
and moi’e transparent, bears some resemblance to the hyaloid membrane, but it 
presents on its internal surface numerous papilliform projections, and in parts marks 
of longitudinal fibrillation and elongated nuclei on the addition of acetic acid. The 
inner layer is formed of polygonal nucleated epithelial cells, which secrete the endo- 
lymph. • 

The endolymph (liquor Scarpce) is a limpid serous fluid, which fills the mem¬ 
branous labyrinth 3 in composition it closely, resembles the perilymph. 
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The otoliths are two small rounded bodies, consisting of a mass of minute crys¬ 
talline grains of carbonate of lime, held together in a mesh of delicate fibrous tissue, 
and contained in the wall of the utricle and saccule, opposite the distribution of the 
nerves. A calcareous material is also, according to Bowman, sparingly scattered in 
the cells lining the ampulla of each semicircular canal. 

The arteries of the labyrinth are the internal auditory, from the basilar ; the stylo¬ 
mastoid, from the posterior auricular; and, occasionally, branches from the occipital. 
The internal auditory divides at the bottom of the internal meatus into two branches, 
cochlear and vestibular. 

The cochlear branch subdivides into from twelve to fourteen twigs, which tra¬ 
verse the canals in the modiolus, and are distributed, in the form of a papillary net¬ 
work, in the substance of the lamina spiralis. 

The vestibular branches accompany the nerves, and are distributed, in the form 
of a* minute capillary network, in the substance of the membranous labyrinth. 

The veins (auditory) of the vestibule and semicircular canals accompany the 
arteries, and receiving those of the cochlea at the base of the modiolus, terminate in 
the superior petrosal sinus. 

The auilitory nerve, the special nerve of the sense of hearing, divides, at the 
liottom of the internal auditory meatus, into two branches, the cochlear and ves¬ 
tibular. The trunk of the nerve, as well as the branches, contains numerous 
ganglion-cells with caudate prolongations. 

The vestibular nerve, the posterior -of the two, divides into three branches, 
superior, middle, and inferior. 

The superior vestibular branch, the largest, divides into numerous filaments, 
which pass through minute ojienings at the upper and back part of the cul-de-sac at 
the bottom of the meatus, and entering the vestibule, are distributed to the utricle, 
and to the ampulla of the external and superior semicircular canals. 

The middle vestibular branch consists of numerous filaments, which enter the 
vestibule by a smaller cluster of foramina, placed below those above mentioned, and 
which correspond to the bottom of the fovea hemispheriea; they axe distributed to 
the saccule. 

The inforior and smallest branch passes backwards in a canal behind the foramina 
for the nerves of the saccule, and is distributed to the ampulla of the posterior 
semicircular canal. 

The nervous filaments enter the ampullary enlargements at a deep depression 
seen on their external surface, with a corresponding elevation when seen from within ; 
tlu' nerve-fibivs ending in loops and in free extremities. In the utricle and saccule 
the nerve-fibres spread exit, some blending with the calcareous matter, others radiating 
on the inner surface of the wall of each cavity, becoming blended with a layer of 
nucleated cells, and terminating in a thin fibrous film. * 

The cochlear nerve divides into numerous filaments at the base of the modiolus, 
which ascend along its canals, and then, bending outwards gt right angles, pass 
between the plates of the bony lamina spiralis, close to its tympanic surface. 
Between the plates of the spiral lamina, the nerves form a plexus, which contains 
ganglion-cells ; and from the margin of the osseous zone, branches of this plexus are 
distributed to the membranous part of the septum, where they are arranged in small 
conical-shaped bundles, parallel with one another. , The filaments which supply the 
apical portion of the lamina’ spiralis are conducted to this part through the canahs 
centralis modioli. 
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T HE Apparatus for the digestion of the food consists of the alimentary canal and 
of certain accessory organs. 

The alimentary canal is a musculo-membranous tube, about thirty f eet in length, 
extending from the mouth to the anus, and lined throughout its entire extent by 
mucous membrane. It has received different names in the Various parts of its course: 
fit its commencement, the mouth, we find provision made for the mechanical division 
of the food (mastication), and for its admixture with a fluid secreted by the salivary 
glands (insalivation); beyond this are the organs of deglutition, the pharynx and the 
oesophagus, which convey the food into that part of the alimentary canal (the 
stomach) in which the principal chemical changes occur; in the stomach, the reduc¬ 
tion and solution of the food takes place; in the small intestines, the nutritive 
principles of the food (the chyle) are separated, by its admixture with the bile and 
pancreatic fluid, from that portion which passes into the large intestine, most of 
which is expelled from the system. 


Mouth. 

Pharynx. 

(Esophagus. 

Stomach. 


Alimentary Canal. 

(Duodenum. 

Small intestine . ] Jejunum. 

(Ileum. 

| Caecum. 

Large intestine . - Colon. 

(Rectum. 


Teeth. 

Salivary glands 


Accessory Organs. 


(Parotid. 
Submaxillary. 
(Sublingual. 


Liver. 

Pancreas. 

Spleen. 


The Mouth (fig. 340) is placed at the commencement of the alimentary canal; 
it is a nearly oval-shaped cavity, in*which the*mastication of the food takes place. 
It is bounded, in front, by the lips; laterally, by the cheeks and the alveolar pro¬ 
cesses of the upper and lower jaws ; above, by the hard palate and teeth of the upper 
jaw; below, by the tongue, and by the mucous membrane stretched between the 
under surface of that*organ and the inner surface of the jaws, and by the teeth of the 
lower jaw ; behind, by the soft palate and fauces. 

The mucous membrane lining the mouth is continuous with the integument 
at the free margin of the lips, and with the mucous lining of the fauces behind f it 
is of a rose-pink tinge during life, and very thick where it covers the hard parts 
bounding the cavity. It is covered by scaly and stratified epithelium. 

The Lips are two fleshy folds, which surround the orifice of the mouth, formed 
externally of integument, and internally of mucous membrane, between which is 
found the Orbicularis oris muscle, the coronary vessels, some nerves, areolar tissue, 
and fat, and numerous small labial glands. The inner surface of each lip is con¬ 
nected in the middle line to the gum of the corresponding jaw by a fold of mucous 
membrane, th e/rcerium labii super ioris and 'inferioris, the former being the larger of 
the two. • 

The labial glands are situated between the mucous membrane and the Orbicularis 
oris, round the orifice of the mouth. They are rounded in foim, about the size of 
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small peas, their ducts opening by small orifices upon the mucous membrane. In 
structure they resemble the other salivary glands. 

The Cheeks form the sides of the face, and are continuous in front with the lips. 
They are composed, externally, of integument; internally, of mucous membrane, 
and between the two, of a muscular stratum, besides a large quantity-of fat, areolar 
tissue, vessels, nerves, and buccal glands. 

The mucous membrane lining the cheek is reflected above and below upon the 
gums, and is continuous Itehiud with the lining membrane of the soft palate. 
Opposite the second molar tooth of the upper jaw is a papilla, the summit of which 
presents the aperture of the duct of the parotid gland. The principal muscle of the 
cheek is the Buccinator; but numerous other muscles enter into its formation ; *viz. 
the Zygomatici, Masseter, and Plntysma myoides. 


340.—Sectional View of the Nose, Mouth, Pharynx, etc. 



The buccal glands are placed between the mucous membrane and Buccinator 
muscle: they are similar in structure to the labial glands, but smaller. Two or 
three of larger size than the rest gre placed between the Masseter and Buccinator 
muscles; their ducts open into the mouth, opposite the last molar tooth. They are 
called molar glands. 

The Gum# are Composed of a dense fibrous tissue, closely connected to the perios¬ 
teum of the alveolar processes, and surrounding the necks of the teeth. They are 
covered by smooth and vascular mucous membrane, which is remarkable for its 
, limited sensibility. , Around the necks of the teeth this membrane presents nume¬ 
rous fine papillae; and from this point it is reflected into the alveolus, where it is 
continuous with the periosteal membrane lining that cavity. 
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The Teeth. 

The human subject is provided with two sets of teeth, which make their appear¬ 
ance at different periods of life. The first set appear in childhood, and are called the 
temporary, deciduous, or milk teeth. The second set, which also appear at an early 
period, continue until old age, and are named permanent. 

The temporary teeth are twenty in number; four incisors, two canine, and four 
molars, in each jaw. 

The jjermanenl teeth are thirty-two in number; four incisors (two central and 
two lateral), two canine, four bicuspids, and six molars, in each jaw. 

General Characters. Each tooth consists of three portions : the crown, or body, 
projecting above the gum ; the root, or fang, entirely concealed within the alveolus ; 
and the neck, the constricted portion, between the other two. 

♦ 

341.—The Permanent Teeth. External View. 
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The roots of the teeth are firmly implanted within the alveoli; these depressions 
aro lined with periosteum, which is reflected on to the tooth at the {joint of the fang, 
and covers it as iar as the neck. At the margin of the alveolus, the periosteum 
becomes continuous with the fibrous structure of the gums. 


Permanent Teeth. 

The Incisors, or cutting teeth, are so named from their presenting a sharp, 
cutting edge, adapted for cutting the food. They are eight *n number, and form the 
four front teeth in each jaw. 

The crown is directed vertically, and is wedge-like in for m V being«bevelled at the 
expense of its posterior surface, so as to terminate in a sharp horizontal cutting 
edge, which, before being subject to attrition, presents three small prominent points. 


622 


OKGANS Of DIGESTION. 


It is convex, smooth, and highly polished in front; slightly concave behind, where 
it is frequently marked by slight longitudinal furrows. 

The neck is constricted. r 

The fang is long, single, conical, transversely flattened, thicker before than 
behind, and slightly grooved on each side in the* longitudinal direction. 

The incinors of the upper jaw are altogether larger and stronger than those 
of the lower jaw. They are directed obliquely downwards and forwards. The two 
central ones are larger than the two lateral, and their free edges are sharp and 
chisel-like, being bevelled at the expense of their posterior edge : the root is more 
rounded. 

The incisors of the lower jaw are smaller than the upper : the two central ones 
are smaller than the two lateral, and are the smallest of all the incisor teeth. 

The Canine Teeth ( cuspidati) are four in number, two in the upper and two in 
the lower jaw ; one being placed behind each lateral incisor. They are larger and 
stronger than the incisors,' especially the root, which sinks deeply into the jaw, and 
causes a well-marked prominence upon its surface. 

The crown is large and conical, very convex in front, a little hollowed and uneven 
posteriorly, and topering to a blunted point, or cusp, which rises above the level of 
the other teeth. 

The root, is single, but longer and thicker than that of the incisors, conical in 
form, compressed laterally, and marked by a slight groove on each side. 

The upper canine teeth (vulgarly called eye-teeth) are larger and longer than the 
two lower, and situated a little behind them. 

The lower canine teeth, are placed in front of the upper, so that their summits 
corresfjond to the interval between the upper canine tooth and the neighbouring 
incisors on each side. 

The Bicuspid Teeth (premolars, small, or false molars) are eight in number, four 
in each jaw, two being placed immediately behind each of the canine teeth. They 
are smaller and shorter than the canine. 

The crown is compressed from without inwards, and surmounted by two pyra¬ 
midal eminences, or cusps, separated by a groove; hence their name, bicaspidate. 
The outer of these cusps is larger and more prominent than the inner. 

The neck is oval. 

The root is generally single, compressed, and presents a deep groove on each side, 
which indicates a tendency in the root to become double. The apex is generally 
bifid. . c 

The npper.bicuspuls are larger, and present a greater tendency to the division 
of their roots, than the lower ; this is especially marked in the second upper 
bicuspid. *' ' 

The Moi.au Teeth ( midticuspidati , true, or large molars) are the largest of the 
permanent set, and are adapted, from the great breadth of their crowns, for grinding 
and pounding the food. They are twelve in number, six in each jaw, three being 
placed behind each of the posterior bicuspids. 

The crown is nearly cubical in form, rounded on each of its lateral surfaces, 
flattened in front and behind ; the upper surface being surmounted by four or five 
tulxxclos, or cusps (four in the upper, five in the lower molars), separated from each 
other by a crucial depression ; hence their name, multicnspidati. 

The neck is distinct, large* and rounded. 

The root is subdivided into from two to five fangs, each of which presents an 
aperture at its summit. 

The first molar ,tooth is the largest and broadest of all : its crown has usually 
five cusps, three outer and two inner. In the upper jaw the root consists of three 
fangs, widely separated ‘from* one another, two being external, the other internal. 

The latter is the largest and longest, slightly grooved, and sometimes bifid. In 
the lower jaw <ibe root consists of two fangs, one being placed in front, the other 
Dehind : they are both compressed from before backwards, and grooved on their con¬ 
tiguous faces, indicating a tendency to division. 
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I'he second molar is a little smaller than the first. 

The crown has four cusps in the upper, and five in the lower jaw. 

The root has three fangs in the upper jaw and two in the lower, the characters 
of which are similar to the preceding tooth. 

The third molar tooth is called 4 the wisdom-tooth {dens sapiential), from its late 
appearance through the gum. It is smaller than the others, and its axis is directed 
inwards. 

The crown is small and rounded, and furnished with three tubercles. 

The root is generally single, short, conical, slightly curved, and grooved so as to 
present traces of a subdivision into three fangs in the upper, and two in the lower 
jaw. 

, Temporary Teeth. 

The temporary, or milk teeth, are smaller, but resemble in form those of the per¬ 
manent set. The hinder of the two temporary molars is the largest of all the milk teeth, 
and is succeeded by the second permanent bicuspid. The first upper molar has only 
three cusps, two external, one internal; the second upper molar has four cusps. 

342.—The Temporary, or Milk Teeth. 

External View. 
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The first lower molar has four cusps; the second lower molar has five. The fangs of 
the temporary molar teeth are smaller and more diverging than those of the perma¬ 
nent set, but in other respects bear a strong resemblanco to them. 

Structure. On making a vertical section of a tooth (fig. 343), a hollow cavity 
will be found in the interior. This cavity is situated at the base of the crown, and is 
continuous with a canal which traverses the centre of each fang, and opens by a 
minute orifice at its extremity. The shape of the cavity corresponds somewhat with 
that of the tooth * it forms what is called the pulp cavity, and contains a soft, highly 
vascular, and sensitive substance, the dental pulp. The* pulp consists of a loose con¬ 
nective tissue and cells ; it is richly supplied with vessels and nerves, which enter the 
cavity through the small aperture at the point of each fang. The cells of the pulp 
are partly found permeating the connective tissue, and partly arranged as a layer ou 
the wall of the pulp cavity. These latter cells are of two kinds : some, columnar in 
shape, are named the odontoblasts of Waldeyer, and will bo referred to hereafter; 
others, fusiform in shape, are wedged in between the columnar cells, and resemble 
those permeating the pulp. Both sets of cells have fine processes, which are said to 
be prolonged into the dentine tubules. 
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The solid portion of the tooth consists of three distinct structures, viz. ivory 
(tooth-bone, or dentine), which forms the larger portion of the tooth; enamel, which 
covers the exposed part, or crown; aipl the cortical substance, 

or cement ( crusta petrosa), which is disposed as a thin layer 343.—Vertical Section 
on the surface of the fang. • °f a Molar Tooth. 

The Ivory, or dentine (fig. 344), forms the principal mass 
of a tooth; in its central part is the cavity enclosing the 
pulp. It is a modification of the osseous tissue, from which 
it differs, however, in structure and chemical composition. 

On examination with the microscope, it is seen to consist of a 
number of minute wavy and branching tubes, having distinct 
parietes. They are called the dental tubuli, and are em¬ 
bedded in a dense homogeneous substance, the intertubular 
tissue. 



The dental tubuli are placed parallel with one another, and open at their inner 
ends into the pulp cavity. They pursue a wavy and undulating course towards 
the periphery. The direction of these tubes varies 3 they are vertical in the upper 
portion of the crown, oblique in the neck and upper part of the root, and towards the 
lower part of the root they are inclined downwards. The tubuli, at their commence¬ 
ment, aro about of an inch in diameter; in 


their course they divide and subdivide dichoto- 
mously, so as to give to the cut surface of the 
dentine a striated appearance. From the sides of 
the tubes, especially in the fang, ramifications of 
extreme minuteness are given off, which join 
together in loops in the intertubular substance, or 
terminate in small dilatations, from which branches 
are given off. Near the periphery of the dentine, 
the finer ramifications of the tubuli terminate in a 
somewhat similar manner. In the fang these rami¬ 
fications occasionally pass into the crusta petrosa. 
The dental tubuli have comparatively thick walls, 
and contain slender cylindrical prolongations from 
the cells of the pulp tissue, first described by Mr. 
Tomes, a»d named Tomes’s fibres or dentinal fibres. 
These dentinal fibres are analogous to the soft contents 
of the canaliculi of bono. Between Tomes’s fibres 
and the ivory of the canals, there is an elastic homo¬ 
geneous membrane which resists the action of acids, 
the dentinal sheath of Neumann. 

The intertnhular substance is translucent, finely 
granular, and contains the chief part of the earthy 
matter of the dentine. After the earthy matter 


344.—Vertical Section of a Bicus¬ 
pid Tooth. (Magnified.) 



has been removed by steeping a tooth in weak acid, 


the animal basis remaining is described by Henle as consisting of bundles of pale, 
grapular, flattened fibres running parallel with the tubes; but by Mr. Nasmyth as 
consisting of a mass of brick-shaped cells surrounding the tubules. By Czermak and 


Mr. Salter it is supposed tp consist of laminae which run parallel with the pulp 
cavity, across the direction of the tubes. A section of dentine often displays a series 
of irregular cavities, * the intergldbular spaces,’ which are filled up by a transparent 
soft material, and are believed to be the result of imperfect calcification of the fibres 
of the dentine. They have received their name from the fact that they are surrounded 
by minute nodules or globules of dentine. They are usually most conspicuous in the 
neighbourhood of the cement. The * granular layer ’ of Purkinje, situated on the 


outer surface gf the dentine, is formed by a collection of these spaces of smaller size 
(fig- 347 )- The section of the dentine is marked by a series of somewhat parallel 
v ,fines—-the * incremental lines ’ of Salter—produced by the curving of the dentinal 
.tubuli during the growth of the tooth. 
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Chemical Composition. According to Berzelius and Bibra, dentine consists of 
28 parts of animal, and 72 of earthy matter. The animal matter is resolvable by 
boiling into gelatin. The earthy matter consists of phosphate of lime, carbonate of 
lime, a trace of fluoride of calcium, phosphate of magnesia, and other salts. 

The Enamel is the hardest and most compact part of a tooth, and forms a thin 
crust over the exposed part of the crown, as far as the commencement of the fang. 
It is thickest on the grinding surface of the crown, until worn away by attrition, 
and becomes thinner towards the neck. It consists of a congeries of minute hexa¬ 
gonal rdds. They lie parallel with one another, resting by one extremity upon the 
dentine, which presents a number of minute depressions for their reception; and 
forming the free surface of the crown by the other extremity. These fibres are 
directed vertically on the summit of the crown, horizontally at the sides; they are 
about the of an inch in diameter, and pursuePa more or less wavy course. The 
enamel is marked by a series of undulating lines, which cross each other or ‘decussate;' 

( hose linos are doubtless formed by tho variation in the dourse of the enamel-rods. 
Another series of lines, coloured brown, probably from the presence of pigment, and 
denominated the parallel stria* of Iiotzius, are seen on a section of tho enamel. Their 
exact significance is uncertain. 

Numerous minute interstices intervene between the enamel fibres near their 
dentinal surface, a provision calculated to allow of the permeation of fluids from the 
dentinal tubuli into the substance of the enamel. The enamel-rods consist of solid 
hexagonal or four-sided prisms connected by their surfaces and ends, and filled with 
calcareous matter. If the latter be removed, by weak acid, from newly formed or 
growing enamel, it will be found to present a network of delicate prismatic cells of 
animal matter. It is a disputed point whether the dentinal fibres penetrate a. 
certain distance between the rods of the enamel or no. No nutritive canals exist in 
the enamel. 

Chemical Composition. According to Bibra, enamel consists of <)(>'$ per cent, of 
earthy matter, and 3-5 per- cent, of animal matter. The earthy matter consists of 
phosphate of lime, with traces of fluoride of calcium, carbonate of lime, phosphate of 
magnesia, and other salts. 

The Cortical Substance, or cement (crusla petrosa), is disposed as a thin layer 
on the roots of the teeth, from the termination of the enamel, as far as the apex of 
the fang, where it is usually very thick. In structure and chemical composition if 
resembles hone. It contains, sparingly, tho lacuna? and canalictili which characterise 
true hone; the lacuna? placed near flic surface have the canalieuli radiating from 
the side of the lacunae towards the periodontal membrane ; and those more deeply 
placed join with the adjacent dental tubuli. In the thicker portions of the crusta 
petrosa, the lamellae and Haversian canals peculiar to bone art? also found. As age 
advances, the cement increases in thickness, and gives rise to those bony growths, or 
exostoses, so common in the teeth of the aged; the pulp-cavity becomes also partially 
filled up by a hai’d substance, intermediate in structure between dentine and bone 
(osteo-dentine, Owen ; secondary dentine.. Tomes). It appears to lx? formed by a slow 
conversion of the dental pulp, which shrinks, or even disappears. 

Development of the Teeth. (Figs. 345 to 351.) 

In describing the development of the teeth it has seemed better to give the more 
modern account first, and then that of Goodsir, which was till recently universally 
accepted. 

According to the description now generally adopted (that of Waldeyer), the de¬ 
velopment of the teeth in the foetus begins at a very early period—about the seventh 
week. On the surface of the jaw there is found a depression or groove (‘ the dental 
groove ’), the surface of which is formed of a collection of epithelial cells, the tissue 
below of gelatinous and cellular substance, which is taken to represent the corium 
and cellular tissue of the mucous membrane, and deeper than which is the ossifying 
substance of the jaw (fig. 345). The essential structures of the teeth are derived 

SS 
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fi-oin these two elements, the enamel from the epithelium which covers the surface 
of the dental groove, the dentine and crusta petrosa from the deeper structures. 

First as to the enamel. The epithelium becomes heaj>ed up over the margins of 
the dental groove, and then passes down into it; and as the sides of the groove rise 
up, the epithelial mass (or * enamel organ ’) seems to pass deeper and deeper iijto the 
substance of the jaw, meeting with the papilla, presently to he described, from which 
the dentine or bulk of the tooth is developed, and assuming the form of a flask or 
cap united to the superficial layer of epithelium by a neck, bridge, or string of epi¬ 
thelium. This string is the gubornaculum or future enamel organ of the pdhnanent 
tooth. As the dental papilla grows up from the bottom of the groove, the enamel 
organ folds itself over it in the form of a cap, or capsule, presenting an outer and 

345-—Vertical Section of the Infefior Maxilla of an early Human Foetus. (Magnified 

25 diunis.) 



1. iVuUtJ groovo. Remains of the enamel tr--nil. > Knmnel organ, prefumting externally epithelium, as alun 
where it forms the enamel germ of the papilla* of the dental saeonhis. 4. Secondary enamel germ ; rudiment of the 
permanent tooth. 5. Dental germ, 6. Lower jaw. 7. Meckel’s curtilage. 

inner surface, still epithelial (fig. 346), and e an intermediate portion undergoing 
development ,into the proper enumel-tissue. The epithelial covering on the outer 
surface of the enamel long remains distinctly perceptible. After the tooth Las 
emerged from the gum, this layer :un) be separated from the calcified mass below by 
the action of strong acids, in the form of a membrane (cuticula dentis, Nasmyth’s 
membrane) marked by the hexagonal' impressions of the enamel prisms, and when 
stained by nitrate of silver showing the characteristic appearance of epithelium. 
This membrane soon wears away from the surface of the tooth. 

The bulk oi the enamel is formed by the calcification of the epithelial cells, which 
are changed into hexagonal prisms, the communication of which with each other 
forms the hexagonal rods of the mature enamel; but the exact relation of the embry¬ 
onic cells to the future rods, and the precise reason of the appearance of the trans¬ 
verse striie on the latter, have not yet been satisfactorily demonstrated. The calcifi¬ 
cation of the successive layers of epithelium is preceded by the production of a 
gelatinous mass (the ‘ enamel jelly ’) between the investing epithelium and the calci¬ 
fying tissue. 

As the epithelium is undergoing this remarkable development a projection of the 
mucous tissue (blastema, or eorium) of the infjuitile jaw springs up to meet it out of 
the bottom of the dental groove. This projection was described, by Goodsir, as a row 
of separate papillae. It is now described, after Dursy and Waldeyer, as a ridge, the 
intervening parts of which are atrophied, so as to leave papillae, which become coated 
all over hy the euame lorgan, and thus the saccular' stage of the teeth is produced. 



DEVELOPMENT OF THE TEETH. 


627 


tbe papilhe which are to form the bulk of the teeth being coated with a vascular con¬ 
nective tissue, isolated by tbe enamel organ, and separated from each other by the 
growing tissue of the foetal jaw. » 

The next step is the formation of the odontoblasts, which have a relation to 
tbe development of the teeth similar to that of the osteoblasts to the formation 
of bone. These are large nucleated cells of elongated form, and provided with 
numerous processes developed from the cells of the dental papilla, which at that 
early stage consist of a fine fibrous tissue containing a number of cells, likened 
by Waldeyer to the structure of old 

atrophied umbilical cords, the elastic 347.—('aniuo Tooth of Man, presenting a 
tissue only being absent. The odonto¬ 
blasts send out processes, which, as 
they grow, become calcified externally, 
the calcified portion forming the ivory, 


346.—Dental Sac of a Human Embryo at an 
advanced Stage of Development, partly dia¬ 
grammatic. 


a. Wall of the sac, formed of connootivo tHsti-% with its 
ontor stratum a 1 and its inner !>. Diiamel organ, 
with its papillary mid purietul layer of coll*. <*, </. The; 
ciiaiiit'l-mcDihraiio and enamel-prisms, r>, Dnirt.iiin colls. i. Cement with large laetmu? mid parallel strim. j. ln- 

./'. Dental pirm and capillaries. //,i. Transition of the • tcrglobular mihstoticu, j. Dentinal tubules, (Mug* 

wall of the folliclo into the tissue of the dental germ. nitied joo diuins.) 

the uncalcified part the dentinal fibres (Toihes’s fibres), and the lateral processes 
the branches of anastomosis whereby the dentinal canals communicate. The remains 
of the, odontoblasts themselves form what is known as the ‘ meinbrana ebons ’ of 
Kdlliker, a cellular layer which forms the investment of the pulp lying between its 
nerves and vessels and the dentine. 

The cement, is ordinary bone, containing eanalieuli and lacuna;, and develojied from 
the deeper tissues of the beta] jaw, exactly as bone is produced in other parts of the 
body by periosteal ossification. Haversian canals art? found, according to Salter, 
where the cement is thick. , 

The germs of the milk teetli make their appearance in the following order : 
at the seventh week, the germ of the first molar of the upi>er jaw appears; at the 
eighth week, that for the canine tooth is developed : the two incisor papillte appear 
about the ninth week (the central preceding the lateral) : lastly, the second tnolar 
papilla is seen at the tenth week, behind the anterior molar. The teeth of the lower 
jaw appear rather later, the first molar papilla being only just visibletit the seventh 
week; and the second molar papilla not being developed before the eleventh week. 
This completes the first or papillary stage of their development. 

982 





6z8 


6 RGAN8 OP DIGESTION. 


According to Goodsir’s description the dental groove now becomes contracted, 
its margins thickened and prominent, and the groove is converted into follicles 
for the reception of the papillae, by the growth of membranous septa, which pass 
across the groove between its borders (fig. 348). The follicles by this means 
become the alveoli, lined by periosteum, from 

the lmttom of which the process of the mucous Development of Teeth, 

membrane of the gum rises, which is the germ (After Goodsir’s description.) 


of the future tooth. The follicle for tho first 
molar is complete about the tenth week; the 
canine follows next, succeeded by the follicles 
for the incisors, which are completed about the 
eleventh or twelfth week; and, lastly, the 
follicle of the posterior molar is completed 
about the fourteenth week. These changes con¬ 
stitute the second or follicular stage. 


ric. 348. 




About the thirteenth week the papilla; begin 
to grow rapidly, project from the follicles, and 
assume a form corresponding with that of the 
future teeth : the follicles soon become deeper, 
and from their margins small membranous 
processes, or opercula, are developed, which, 
meeting, unite and form a lid to the now closed 
cavity (fig. 349)- These processes correspond 
in shape to the form of the crown of the 



tooth, and in number to the tubercles on its 
surface. The follicles of tin; incisor teeth have 
two opercula, tho canine three, and the molars 
four or five each. The follicles are thus con¬ 
verted into dental sacs, and the contained 
papilla; la'come pulps. The lips of the dental 
groove gradually advance over the follicles from 
behind forwards, and, uniting, gradually ob¬ 
literate it. This completes the third or saccular 
stage, which takes place about the end of the 
fifteenth week. 

The deep portion of the primitive denial 
groove is n<vw closed in ; but the more super¬ 
ficial portion, near the surface of tho gum, 
still remains open : it is called, by ‘Mr. Good- 
sir, the secondary dental groove ; from it are 
developed the ten anterior permanent teeth. 
About the fourteenth week certain lunated 
depressions are formed, one behind each of 
the sues of the rudimentary milk teeth. They 
are ten in number in each jaw, and are 
foitned successively from before backwards; 
they are the rudimentary follicles of the four 


no. 350. 
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permanent, incisors, the two.canine, and the four bicuspids. As the secondary dental 
groove closes in, the follicles become closed cavities of reserve (tig. 349). The cavities 
soon elongate and recede from the surface into the substance of the gum, behind the 
sacs of the deciduous teeth, and a papilla projects from the bottom of each, which is 
the germ of the permanent tooth; at the same time one or more opercula are 
developed from tho sidos of the cavity : and these, uniting, divide it into two portions; 
the lower portion containing the papilla of. the permanent tooth, the upper narrower 
portion becoming gradually contracted in the same way that the primitive dental 
groove was obliterated over the sacs of the deciduous teeth (%. 350). 

rile six posterior permanent teeth in each jaw, three on each side, arise from 
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successive extensions backwards of the back part of the primitive dental groove. 
During the fourth month, that portion of the dental groove which lies behind the 
last temporary molar follicle remains open, and*from it is developed the papilla, the 
rudiment of the first permanent molar. The follicle in which it is contained becomes 
closed by its operculum, and the upper part of the newly formed sac elongates back¬ 
wards to form a cavity of reserve, in which the papilla of the second permanent 
molar appears at the seventh month after birth. After a considerable interval, 
during which the sacs of the first and second permanent molars have considerably 
increased in size, the remainder of the cavity of reserve presents for the last time a 
series of changes similar to the preceding, and gives rise to the sac and papilla of the 
wisdom-teeth, which appear at the sixth year. * 

The chief difference, therefore, between Goodsir’s description and those of later 
anatomists is that he did not recognise the epithelial origin of the enamel, describing 
merely the ‘ opercula,’ which in the modern description would be recognised only as 
part of the ordinary connective tissue in which the papilla* is embedded (fig, 346, «). 
The origin of the dentinal fibres from the odontoblasts is another matter of primary 
importance which was not recognised in the older descriptions. 

Eruption. When the calcification of the different tissues of the tooth is sufli- 
ciently advanced to enable it to bear the pressure to which it will be afterwards sub¬ 
jected, its eruption takes place, the tooth making its way through the gum. The 
gum is absorbed by the pressure of the crown of the tooth against it, which is itself 
pressed up by the increasing size of the fang (fig. 351). At the same time tho septa 
between the dental sacs, at first fibrous in structure, ossify, aud constitute the alveoli; 
these firmly embrace the nocks of the teoth, and afford them a solid basis of support. 

The eruption of the temporary teeth commences at the seventh month, and is 
complete about tho end of the second year, those of the lower jaw preceding the 
up[ier. 

The periods for the eruption of the temporary sot are— 

7th month, central incisors. 14th to 20th month, canine. 

7 th to 10th month, lateral incisors. iStir to 36th month, posterior molars. 

12th to 14th month, anterior molars. 

Calcification of the permanent teoth commences a little before birth, and proceeds 
in the following order in the upper jaw, in the lower jaw a little earlier :—First 
molar, five or six months; the central incisor, a little later; lateral incisors and 
canine, about the eighth or ninth month ; the bicuspids at tho second year; seeond 
molar, five or six years ; wisdom-tooth about twelve years. 

Previous to the permanent teeth penetrating the gum, the bony partitions which 
separate their sacs from the deciduous teeth ase absorbed, the fangs of the tom{»orary 
teeth disappear, and the permanent teeth become placed under the loose crowns of 
the deciduous teeth; the latter finally become detached, and the permanent teeth 
take their place in the mouth. 

The eruption of the permanent teeth takes place at the following j>eriods, the 
teeth of the lower jaw preceding those of the upper by a short interval:— 

years, first molars. 10th year, second bicuspid. 

7 th- year, two middle incisors. 1 ith to 12th year, canine. 

8th year, two lateral incisors. 12th to 13th year, second molars. 

9th year, first bicuspid. 17th to 31st year, wisdom-teeth. 

The Palate. 

The Palate forms the roof of the mouth : it consists of two portions, the hard 
palate in front, the soft palate behind, * 

The hard palate is bounded in front and at the sides by the. alveolar arches and 
gums; behind, it is continuous with the soft palate. It is covered by alienee structure 
formed by the periosteum and mucous membrane of the mouth, which are intimately 
adherent together. Along the middle line is a linear ridge ok raphe, which termi- 
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nates anteriorly in a small papilla, corresponding wi th the infer ior opening of the 
anteriorjmlatine fossa. This papilla receives "filaments from the naso palatine and 
anterior palatine nerves. On either side and in front of the raphe the mucous mem¬ 
brane is thick, pale in colour, and corrugated ; behind, it is thin, smooth, and of a 
deeper colour : it is covered with squamous epithelium, and furnished with numerous 
glands (palatal glands), which lie between the mucous membrane and the surface of 
the bone. 

The soft palate (velum pemlvlum palati ) is a mgyable fold, suspended from the 
posterior border of the hard palate, and forming an incomplete septum between the 
mouth and pliarynx. It consists of a fold of mucous membrane, enclosing muscular 
fibres, an aponeurosis, vessels, nerves, adenoid tissue and mucous glands. When 
occupying its usual position (i.e. relaxed and pendent), its anterior surface is concave, 
continuous with the roof of the mouth, and marked by a median ridgo or raphe, 
which indicates its original separation into two lateral halves. Its posterior surface 
is convex, and continuous*with the mucous membrane covering the floor of the pos¬ 
terior hares. Its uppeif Jborder is attached to the posterior margin of the hard palate, 
and its sides are blended with the pharynx. Its lower border is free. 

Hanging from the middle of its lower border is a small conical-shaped pendulous 
process, the, uvula : and arching outwards and downwards from the base of the uvula 
on each side are two curved folds of mucous membrane, containing muscular fibres, 
called the arches or pillars of the soft palate. 

The anterior pillar yips downwards, outwards, and forwards to thj? shle,..of. the 
base of the tongue, and is formed by the projection of the Ralato-glossus muscle, 
covered by mucous membrane. 

The posterior pillars are nearer to each other and larger than the anterior; they 
run downwards, outwards, and backwards to the sides of the pharynx, and arc 
formed by the projection of the Ralato-pharyngei muscles, covered by mucous mem¬ 
brane. The ant erior .and posterior pillars arc separated below by a triangular 
interval, in wliicli "t.be~ton.sil_is"lodged. 

The space left lieCween the arches of the palate on the two sides is called the 
isthmus of the fauces. It is bounded above” by the free margin of the palate ; below 
by the tongue ; and on each side by the pillars of the soft palate and tonsil. 

The mucous Membrane of the soft palate is thin, and covered with squamous 
epithelium on both surfaces, excepting near the orifice of the Eustachian tube,-where 
it is columnar and ciliated.*' Beneath the mucous membrane on the oral surface of 
the soft palate is a considerable amount of adenoid tissue. The palatine glands form 
a continuous layer on its posterior surface and round tho uvula. 

The aponeurosis of the soft palate is a thin but firm fibrous layer attached above 
to the hard palate, and becoming thinner towards the free margin of the velum. It 
is blended with the aponeurotic tendon of the Tensor palati muscle. 

The muscles ofthe soft palate are five on each side: the Leva tor pal ati, Tensor p alati, 
Palato-glossus, Pal at o-p Earyh gea s, and" Axvt/os uvula) ( see p. 232). The following 
is the relative position of these~structures in a dissection of the soft palate from 
the post-enor or nasal to the anterior or oral surface. Immediately beneath the nasal 
mucous membrane is a thin stratum of muscular fibres, the posterior fasciculus of the 
PalRto-pharyngeus muscle joining with its fellow of the opposite side in the middle 
line. Beneath this is the Azygos uvula), two rounded fleshy fasciculi, placed 
side by side in the median -line of the soft palate. Next comes the aponeurosis 
of the Levator palati joining with ,the muscle of the opposite side in the middle line. 
Fourthly, the anterior fasciculus of the Palato-pharyngeus, thicker than the posterior 
and separating the Levator palati from the next muscle, the Tensor palati. This 
muscle terminates in q tendon which, after winding round the hamular process, 
expands into a broad aponeurosis in the soft palate, anterior to the other muscles 

which have been enumerated. Finally, we have a thin muscular stratum, the Palato- 

• 

' ' * According to Klein, jtho mucous membrane on the nasal surface ofthe soft palate is in 
tfck ifteths covered throughout by columnar ciliated epithelium. 
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glossus muscle, placed in front of the aponeurosis of the Tensor palati, and separated 
from the oral mucous in embrace by adenoid tissue. 

The tonsils (amygdahn) are two glandular organs, situated one on each side of 
the fauces, between the anterior and posterior pillars of the soft palate. They are of 
a rounded form, and vary considerably in size in different individuals. .External ly 
the tonsil is in relation with the inner surface of the Superior constric tor (beyond 
which are the internal carotid and ascending pharyngeal arteries), and corresponds 
tcTihe angle of the lower jaw. Its inner surface, presents from twelve to fifteen 
orifices, leading into small recesses, from which numerous follicles branch out into 
the substance of the gland. These follicles are lined by a continuation of the mucous 
membrane of the pharynx, covered with epithelium; around each follicle is a layer of 
closed capsules embedded in the submucous tissue. These capsules aie analogous to 
those of.Peyer’s glands, consisting of adenoid tissue. No openings from the capsules 
into the follicles can be recognised. They contain a thick greyish secretion. 

The. arteries supplying the tonsil are the dorsalis linguee from the lingual, the 
ascending palatine and tonsillar from the facial, the ascending pharyngeal from the 
external carotid, and the descending palatine branch of the internal maxillary. 

Tlie veins terminate in the tonsillar plexus, on the outer side of the tonsil. 

The nerves are derived from Meckel’s ganglion, and from the glosso-phnryngeal. 


The Sai.ivaiiy Glands. (Fig. 352.) 

The principal salivary glands communicating with the mouth, and [muring their 
secretion into its cavity, are the parotid, submaxillary, and sublingual. 


352. The Salivary (!lands. 



The Parotid aland . so called from .being placed near the ear (vap«, near; oSs, 
uirdf, the e&r),”*is~the’largest of the three salivary glands* varying in weight from 
half an ounce to an ounce. It lies u pon the side of the face, immediately below and 
in front of the external ear. It is limited above"T>y tTSeT-zygoma 4 below , by the 
a ngle of the i aw. and by a horizontal line drawnXetween if aina the mastoid process : 
anteriorly, it extends to a variable extent over the Masseter muscle; posteriorly, it 
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is hounded by the external meatus, the mastoid process, and the Sterno-mastoid and 
Digastric muscles, slightly overlapping the former. 

It s amtffiiir surfa ce is grooved t<* embrace the posterior margin of the ramus of 
the lower jaw, and advances forwards beneath the ramus, between the two ptery¬ 
goid muscles. Its outer surfa ce, slightly lobulated, is covered by the integument 
and fascia, and lias one or two lymphatic glands resting on it. It s inner ,JBUrfoce 
extends deeply into the neck, by means of two large processes, one of which dips 
behind the styloid process, and projects beneath the mastoid process and the Sterno- 
mastoid muscle ; the other is situated in front of the styloid process, and passes into 
the back part of the glenoid fossa, behind the articulation of the lower jaw. Em¬ 
bedded in its substance is the externajLcarotid artery, which ascends behind the 
ramus of the jaw; the posterior auricular artery emerges from, the gland behind; 
the temporal artery above; the tra nsv ers e facial i n front; and the inter nal maxil lary 
windsythrough it inwards, behind the neck of the jaw. Superficial to the external 
carotid isthe t runk formed by the union of the temporal and internal maxillary 
veins; a branch, connecting this trunk with the internal jugular, also passes through 
the gland. It is. also traversed, from l>efore backwards, by the facial nerve and its 
branches, which emerge at its anterior border; the great auricular nerve pierces the 
gland to join the facial, and the temporal branch of the inferior maxillary nerve lies 
nlxive the upper part of the gland. The internal carotid artery and internal jugular 
vein lie close to its deep surface. 

The duct of the parotid gland (Stenson’s) is about two inches and a half in length, 
ft opens upon the inner surface of the cheek by a small orifice, opposite the second 
molar tooth of the upper jaw ; and from this orifice it may be traced oblicjuely for a 
short distance beneath the mucous membranes, and thence through the substance of 
the Buccinator muscle, and across the Masseter to the anterior border of the gland 
in the substance of which it commences by numerous branches. The direction of the 
duet corresponds to a line drawn across the face ab out a finger’s breadth below the 
zygoma, from the lower part of the concha, to midway between the fre e mar gin of 
the upper lip and J:he ala of the nose. While crossing the Masseter it receives the 
duct of a small detached portion of the gland, socia parotidis, which occasionally 
exists as a separate lobe, just beneath the zygomatic arch. The parotid duct is dense, 
of considerable thickness, and its canal about the size of a crow-quill; it consists of 
an external or fibrous coat, of considerable density, containing contractile fibres, and 
of an internal or mucous coat lined with short columnar epithelium. 

Vessels and Nerves. The arteries supplying the parotid gland are derived from 
the external <$rotid, and from the branches given off by that vessel in or near its 
substance. The veins follow a similar course. The lymphatics terminate in the 
superficial and deep cervical glands, passing in their 0001*80 through two or three 
lymphatic glands, placed on the surface and in the substance of the pai-otid. The 
nerves are derived from the carotid plexus of the sympathetic, the facial, and the 
superficial* temporal branches of the auriculo-temporal and great auricular nerves. 

The Submaxillury gland is situated below the jaw, in the anterior part of the 
snbmaxillnry triangle of the neck. It is irregular in form, and weighs about two 
drachms. It is covered by the integument, Platysma, deep cervical fascia, and the 
l>ody of the lower jaw, corresponding to a depression on the inner surface of that 
bone; and lies upon tho Mylo-hyoid, Hyo-glossus, and Styl o-glossus muscles, a 
portion of the gland passing, beneath the posterior border of the Mylo-byoiid. In 
fomt of it is the anterior belly of the Digastric; behind, it is separated from tho 
parotid gla n d by the sty lo-maxil lary liga ment, and fr om the sublingual gland in 
front by the Mylo -hyoid muscled The facial “artery lies embedded in a groove in its 
posterior and upper border. 

.The duct of the subi&axillary gland (Wharton’s) is about two inches in length, 
and its w<aHs are much thinner than those of the parotid duct. It opens by a narrow 
opfige on tfie summit of a small papilla, at -the side of the frsenum linguse. Traced 
IrOoi theno|' i£ j, found to pass between The sublingual’ glancTand the Genio-hyo- 
S$°**“* K mua»;lb, then backwards and outwards between the Mylo-hyoid, and the 
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Hyo glossus and Genio-hyo-glossus muscles, to the deep portion, of the gland, where 
it commences by numerous branches. On the Hyo-glossus muscle it lies between the 
gustatory and hypoglossal nerves, but at the anterior border of the muscle it crosses 
beneath the gustatory nerve and is then placed above it. 

Vessels and Nerves. The arteries supplying the submaxillary gland are branches 
of the facial and lingual. Its veins follow the course of the arteries. The nerves ore 


353.—A highly magnified Section of the Submaxillary Gland of the Dog, stained 

with Carmine. (Kcilliker.) 



a. Cross section of small salivary duct. b. An alveolus containing salivary colls, c. Crescent of Gianuzzf. 


derived from the submaxillary ganglion, from the Mylo-liyoid branch of the inferior 
dental, and from the sympathetic. 

The Sublinynal (/land is the smallest of the salivary glands. It is situated 
beneath the mucous membrane of the floor of the mouth, at the side of the frteuum 
linguae, in contact with the inner surface of the lower jaw, close to the symphysis. 
It is narrow, flattened, in shape somewhat like an almond, and weighs about a drachm. 

354.—Illustrating I’fliiger’s Views of the Termination of the Nerves in the Alveolar 
Cells. (From Strieker's Handbook.) 

A 


A. Direct passage of nerve Into a salivary cell, B. By the medium of a multipolar ganglion-cell, g. 

• 

It is in relation , above, with the mucous membrane; below, with the Mylo-byoid 
muscle -fy n front , with the depression onltlB Hldfi the'symphysis of thTTbw®Fj8EW7 
and with its fellow of the opposite side; beK w ffTWitlr tlie deep part of the subjuaxillary 
gland; and ir/iexnally, with the Genio -ttyo^gloBsu s f from which it is sepa rated by the 
li ngual nerve and Wharton’s duct. Il« excretory ducts (kudus &ivinia m} . from 
eight to twenty in number, open separately into the mouth, on the elevated crest of 
mucous membrane, caused by the projection of the gland, on either sid^of the franum 
lingue. One or more join to form a tube which opens into the Whartopian duet; 
this is called the duct of Bartholine, 
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Vessels and Nerves. The sublingual gland is supplied with blood from the sublin . 
gual and submental arteries. Its nerves are derived from the gustatory. 

’ Structure. The salivary are compound racemose glands, consisting of numerous 
lobes, which are made up of smaller lobules, connected together by dense areolar 
tissue, vessels, and ducts. Each lobule consists of the ramifications of a single duct, 
* branching frequently in a tree-like manner,’ the branches terminating in dilated 
ends or alveoli on which the capillaries are distributed. These alveoli, however, as 
Pfluger points out, are not necessarily spherical, though sometimes they assume that 
form, sometimes they are perfectly cylindrical, and very often they are mutually 
compressed. They are lined by an epithelium which almost fills the alveolus, the 
cells of which, called salivary cells, are spheroidal masses of protoplasm, and contain 
a single nucleus ; which, after death, is found to be much compressed, and placed at 
the periphery of the cell. Here and there in the alveolus are seen peculiar half- 
moon-shaped bodies, lying between the cells and the membrana propria of the 
alveolus. They are termed the crescents of Oianuzzi, and are regarded by PflUger as 
due to post-mortem change : by Klein they are considered to be ‘ semilunar groups 
of parietal granular cells.’ The salivary colls are supported by the basement 
membrane, on the other side of which the capillaries are distributed. Pfluger 
describes the nerves as being directly continuous with the tissues of the alveoli, the 
nerve sometimes passing through a ganglion-cell just before joining the alveolus (fig. 


354 B). Through those cells the fibres of 
the nerve liecome directly attached to the 
salivary cells. The ducts which originate 
out of the alveoli are lined at their com¬ 
mencement by epithelium which differs 
little from the pavement type. As the 
ducts enlarge, the epithelial cells change to 
the columnar type, and they are described 
byPfliigerasattached to the basement mem¬ 
brane by a brush of fine hair-like processes, 
which he believes to l>e continuous with 


355.—An Alveolus of a Compound Race¬ 
mose Gland, injected from the Excretory 
Duct, (lliglily magnified.) Hardly any¬ 
thing but the dark injecting fluid is 
shown ; the alveolar cells and nuclei art; 
only faintly indicated; those of the duct 
are not represented at all. The injec¬ 
tion is seen filling the central cavity of 
the alveolus, and passing from this in 
fine channels (represented by black re¬ 
ticulating lines) between and around the 
cells. (After Saviotti.) 


the nerve-fibres. Other anatomists regard 
these cells as merely striated on their 
deep surface. The ducts not only spring 
directly from the alveoli, but also be¬ 
tween the cells of the alveolus itself a 
fine branching network is found, which 
is either a lymphoid tissue continuous 
with the sheath of the duct, or a syktem 
of branching tubes by which the ducts 
commence between the salivary cells (tig. 

355), as the biliary ducts are said to 
commence between the hepatic cells (see fig. 382, p. 672). The ducts have also 
diverticular passages lined with columnar epithelium*and it seems that the secre¬ 
tion goes on in these diverticula and in the wider portions of the ducts where the 
columnar epithelium exists as well as in the alveoli. 

In the submaxillary and sublingual glands the lobes are larger and more loosely 
united than in the parotid. < 



The secretion is watery, especially in the parotid gland, in the secreting cells of 
which it is said that no mucous globules are found, as they aj-e in those of the other 
salivary glands. Its reaction is alkaline. The solids, which amount to about 6 in 


1,000 parts, are composed of a peculiar ferment,* called ptyalin (i£ parts), epithelium 
and mucus (about 2 parts), salts, viz. sulphocyanide of potassium, phosphate and 
chloride of sodium, phosphate of lime; phosphate of magnesium, and chloride of 


; * The student must recollect that a ferment is a body which initiates and propagates its 

wrtion irreapectireof the quantity of it which is present in the mixture. Thus a very minute 
portion 1 of ptyalin will decompose a large quantity of starch. 
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. potassium (over 2 parts), and a trace of fat. The uses of the saliva are to keep the 
mouth moist, and thus facilitate the movements of the tongue in speaking and 
mastication, to dissolve the sapid substances jgnd render them capable of exciting 
the nerves of taste, to lubricate the food and make it into a mass fit for swallowing, 
and to convert the starch of the food into dextrine and grape sugar, the latter 
functions being due to the ptyalin, which can be proved to have this property when 
isolated. 

The nerves supplied to the salivary glands are branches of the Fifth, the Sympa¬ 
thetic, and the Facial. The respective functions of these nerves have been elucidated 
by dividing them in some of the lower animals and stimulating the cut ends. Thus 
in the dog, when the submaxillary gland is operated on, the Chorda tympani having 
been exposed and stimulated, a great dilatation of the arteries takes place, the 
pulsation may be communicated to the veins, and there is a large flow of watery 
saliva. When the Chorda tympani is divided, the flow of saliva is arrested. If the 
divided (distal) end be now stimulated, the secretion is again increased. The function 
then of the Chorda tympani branch of the facial is to diminish the blood-pressure, 
inereuse the flow of blood, and excite the secretion of watery saliva. On the contrary, 
stimulation of the sympathetic causes a great contraction of the arteries and a flow 
of very viscid saliva. If the sympathetic be cut, or the upper ganglion extirpated, 
the flow r of saliva is increased. If l>oth nerves be divided a copious and continuous 
flow of watery saliva ensues (paralytic secretion). If the gustatory nerve be divided, 
and its central end stimulated, the same effects are produced as by stimulation of the 
Chorda tympani. So that the gustatory nerve is regarded as the afferent nerve in 
the reflex act, and the Chorda as the efferent. 

Mucous Glands. Besides the salivary glands proper, numerous other glands are 
found in the mouth. They appear to secrete mucus only, which serves to keep the 
mouth moist during the intervals of the salivary secretion, and which is mixed with 
that secretion in swallowing. Many of these glands are found at the posterior part 
of the dorsum of the tongue, behind the circumvallate papillae, and also along its 
margins as far forward as the apex.* Others'lie around and in the tonsil between its 
crypts, and a large number in the soft palate. These glands are of the ordinary 
compound racemose type. 

The secretion is more viscid than the saliva, and is distinguished from it by the 
presence of mucous globules and the absence of ptyalin. Its mechanical uses, how¬ 
ever, seem identical with or subordinate to those of the saliva. 


Tins Pharynx. 

The Pharynx is that part of the alimentary canal which is placed behind the 
nose, mouth, and larynx. It is a musculo-membranous sac, somewhat conical in 
form, with the base upwards, and the apex downwards, extendin_g_Trpm_ the under 
of - ^ “W 1 to the cricoi d ca rtilage i n fron t, and the fift h cervic al vertebra 
behin d. . 

The pharynx is about four inches and a half in le ngth, and broader in the 
transve rse than in the ant e ro-pos terior diameter. Its g reatest br eadth is opposite 
the cornua ofthe hyoid bone; its narrowesf'poiht at its termination in the oreopElgus. 
It is limited, a boyeb y the basi lar process of the occipital tone; below, it is continuous 
with the oesophagus; posteriorly , it Is connected by loose areolar tissue with the 
cervica l po rtion of the vertebral colurnn, and the^Longi colli and Recti capitis a ntici 
muscles; anteriorh/, it i s incomple te, and is attache d itTsuccession to the internal 
pte rygoid p late, the" pterygo-maxill ary ligament, the lower jaw, th e tongue " hyoid 
bone, ahc Tlarynx; fafem^^T tls'con necteQ to the Btyloi cTprtjceBs es an d thei r muscl es, 

* It has been recently shown by Ebner that many of these glands open into the trenches 
around the circumvallate papilise, and that their secretion is more watery than that of ordi¬ 
nary mucous glands. He supposes that they assist in the more rapid distribution of the 
substance to be tasted, over the region where the special apparatus of Hie sense of tasta is 
situated. ■* - 
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and is i n contact w ith the commcuauand internal carotid ar teries, the internal j ugula r 
ygins, an 3 tEe~eigh tii, ninths am i sym pathetic nerves, andabove, with a smallpart 
of the Internal Pterygoid muscles. . 

It has seven openings ^communicating with it; the two posterior nargs, the two 
Eustachian tubes, the mouth, larynx, and oesophagus. 

The posterior naves are the two large apertures situated at the upper part of the 
anterior wall of the pharynx. 

The two Eustachian tubes open one at each side of the upper part of the pharynx, 
at the back part of the inferior meatus. Below the nasal fossee" are the posterior 
surface of the soft palate and uvula, the large aperture of the mouth, the base of the 
tongue, the epiglottis, and the cordiform opening of the larynx. 

The oesophageal opening is the lower contracted portion of the pharynx. 

Structure. The pharynx is composed of three coats : mucous, fibrous, and mus¬ 
cular. 

The fibrous coat is situated between the mucous and muscular layers, and is called 
the pharyngeal aponeurosis. It is thick above, where the muscular fibres afe 
wanting, and is fir mly connected to the basilar process of the occipital and petrous 
portion of the temporal bones. As it descends it diminishes in thickness, and is 
gradually lost. 

The mucous coal is continuous with that lining the Eustachian tubes, the nares, 
the mouth, and the larynx. It is covered by columnar ciliated epithelium, as low 
down as on a level with the floor of the nares; below that point the epithelium is of 
the squamous variety. Beneath the mucous membr ane are found racemose mucous 
glands; they are especially numerous at the upper part of the pharynx around the 
orifices of the Eustachian tubes. Throughout the pharynx are also numerous crypts 
or recesses, the walls of which are surrounded by lymphoid tissue, similar to what is 
found in the tonsils. Across the back part of the pharyngeal cavity, between the 
two Eustachian tubes, a considerable mass of this tissue exists, and has been named 
the pharyngeal tonsil. 

The muscular coat has been already described (p. 231). 

Tun (Esophagus. 

The (Esophagus is a muscular canal, about nine inches in length, extending 
from the pharynx to the stomach. It commences at the lowerTborder of the cricoid 
cartilage, opposite the fifth c ervical vertebra, descends along the front of the spine, 
through the posterior mediastinum, passes through the Diaphragm, and, entering the 
abdomen, terminates at the cardiac orifice of the stomach, opposite the ninth dorsal 
vertebra. The general direction of tire resophagVis is vertical; butlt presents two 
•or three slight curvatures in its course. At its com mencement it is placed in the 
median line; but it inclines to,tlxe left side as far as the root of.the neck, gradually 
passes to the middle line again, and finally again deviates to the left as it passes 
forwards to the oesophageal "opening of the Diaphragm. Tim oesophagus also presents 
an autero-posterior flexure, corresponding to the curvature of the cervical and 
thoracic portions of the spine. It is the narrowest part of the alimentary canal, being 
mostf. contracted at its commencement, and at the point where it passes through the 
Diaphragm. 

Relations. In the neck , .the oesophagus is in relation, in front . with the trach ga > 
and, atuie lower part of the neck, where it projects to the left side, with the thyr oid 
gland and t horacic d uct; behind' it rests upon the ver tebr al column and Longiis 
collTmusele; on each side, it is in relation with the common carotid artery (especially 
tliejeft, as it inclines to that side), and part of the lateral lobe8 of Jhyroid gland; 
the r ecurrent laryngeal herves ascend between it and the trachea. 

I ltJ-fleJ/mrax. it is at first situated a little to the left of the median line; it then 
passes b ehind ft he left side of the transverse part of the aortic arch, and descends in 
the posterior meejjastmum, aloug the ri ght side of the aort a, nearly tty thed Dlalihragm, 
whore it passes in front and a little to the left of the artery, previous ts entering 
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the abdomen. It is in relation, in fron t, with the trachea , the arch of Jjj^ ap^ta, 
le ft carotid , and lef t Bubcla yian.arteries. the left bronchus, and ’the^cjeterior.j&ur- 
face of the pericardium; behind, it r ests npox the vertebral column, the Longua 
cofliTancfthe intercostal vessels; and below, near the T>iaphragm, upon the front of 
tKe aorta; laterally, it is covered by the pleura: the vena a zyg os major lies 011 the 
right,‘arid the "descending aorta on the left side. The pneumogastric nerves descend 
in close contact with it, the right ne rve passing down behind, and the left nerve in 

fronJLfil.it. 

Surgical Anatomy. —The relations of the oesophagus are of considerable practical interest 
to tlio surgeon, as he is frequently required, in cases of stricture of this tube, to dilate the 
canal by a bougie, when it is of importance that the direction of the oesophagus, and 
its relations to surrounding parte, should be remembered. In eases of malignant disease of 
the oesophagus, where its tissues have become softened from infiltration of the morbid de¬ 
posit, the greatest care is requisite in directing the bougie through the strictured part, as a 
false passage may easily be made, and the instrument may pass into the mediastinum, or into 
one or the other pleural cavity, or even into the pericardium. * 

' The student should also remember that contraction of the oesophagus, and consequent 
symptoms of stricture, are occasionally produced by an aneurism of some part of the aorta 
pressing upon this tube. In such a case, the passage of a bougio could only hasten the fatal 
issue. 

It occasionally happens that a foreign body becomes impacted in the oesophagus, -which 
can neither ho brought, upwards nor movod downwards. When all ordinary means for its 
removal have failed, excision is the only resource. This, of course, can only be performed 
when it is not very low down. If the foreign body is allowed to remain, extensive inflam¬ 
mation and ulceration of the oesophagus may ensue. In one case the foreign body ultimately 
penetrated the intervertebral substance, and destroyed life by inflammation of the membranes 
and substance of the cord. 

The operation of cesophagotomy is thus performed. The patient being placed upon his 
hack, with the head and shoulders slightly elevated, an incision, about, four inches in length, 
should he made on the left side of the trachea, from the thyroid cartilage downwards, 
dividing the slcin and Platysma. The edges of the wound being separated, the Omo-hyoid 
muscle should, if necessary, be divided, and the fibres of the Sterno-byoid and Hterno-thyroid 
muscles drawn inwards; the sheath of the carotid vessels being exposed, should be drawn 
outwards, and retained in that position by retractors: the oesophagus will then be exposed, 
and should be divided over the foreign body, which should then be removed. Great care is 
necessary to avoid wounding the thyroid vessels, the thyroid gland, and the laryngeal nerves. 

Structure, The oesophagus has three coats : an external, or iqoscular; a middle, 
or cellular ; and an internal, or mucous coat. 

The muscular coat is composed of two planes of fibres of considerable thickness, 
an external longitudinal, and ail internal circular. 

The longitudinal fibres are arranged at the commencement of the tube, in three 
fasciculi : one in front, which is attached to the vertical ridge on the* posterior sur¬ 
face of the cricoid cartilage; and one at each side, which are continuous with the 
fibres of the Inferior constrictor ; as they descend they blend together, and form & 
uniform layer, which covers the outer surface of the tube. 

The circular fibres are continuous above with the Inferior constrictor; their 
direction is transverse at the upper and lower parts of the tube, but oblique in the 
central part.* * 

The muscular fibres in the upper part of the oesophagus are of a red colour, and 
consist chiefly of the striped variety; but below, they consist entirely of the involun¬ 
tary muscular fibre. 

The cellular coat connects loosely the mucous and muscular coals. 

The mucous coat is thick, of a reddish colour above, and pale below. It is dis¬ 
posed in longitudinal folds, which disappear on distension of the tube. Its surface 
is studded with minute papilla?, and it is covered throughout with a thick layer of 
squamous epithelium. 

The oesophageal glands are numerous small compound lticemoae glands, scattered 

* Accessory slips of muscular fibres are described by T)r. Cunningham as passing between 
the oesophagus and the pleura, where it covers the thoracic aorta (almost always), or the root 
of the left bronchus (usually), or the back of the pericardium, or comer of the mediastinum 

(more rarely), as well as other still more rare accessory fibres_ (downed of Anat, and Phyt. 

vol. x. p. 320.) 
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throughout the tul>e; they are lodged in the submucous tissue, and open upon the 
surface by a long excretory duct. They are most numerous at the lower part of the 
tube, where they form a ring round the cardiac orifice. 


The Abdomen. 

The Abdomen is the largest cavity in the body, and is separated, below, from the 
pelvic cavity by the brim of the pelvis. It is of an oval form, the extremities of the 
oval being directed upwards and downwards; it is wider above than below, and 
measures more in the vertical than in the transverse diameter. 

Boundaries. It is bounded, in front *and at the sides, by the lower ribs, the 
abdominal muscles, and the venter ilii; behind, hy the vertebral column; and the 


356.—The Regions of the Abdomen and their (Contents. 
(Edge of Cental Cartilages in dotted outline.) 



Pso&s and Quadratus lumborum muscles ; above, by the Diaphragm ; below, hy the 
brim of the pelvis. The muscles forming the boundaries of the cavity are lined 
upon their inner surface hy a'layer of fascia, differently arranged according to the part 
to which it is attached. t 

The abdomen contains the greater part pf the alimentary canal ; some of the 
accessory organs to digestion, vis. the liver, pancreas, and spleen; and the kidneys 
and suprarenal capsules^ Most of these structures, as well as the wall of the cavity 
in which they are contained, are covered by an extensive and complicated serous 
membrane, the peritoneum. 

, 1 .The aptrtdree found in the walls of the abdomen, for the transmission of structures 
Wf* it, are the u^iUaujs, for the transmission (in the foetus) of the umbilical 
ve&fels 1 the canal! twenina^ in* the Diaphragm, for the transmission of the inferior 
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vena cava ; the aor tic open ing, for the passage of the aorta, vena az y gos , an d thoracic 
duet; an d the oesophag eal op ening for tFe oisopEagus an d p neu mogast ric nerves. 
/l- iow.~ ttiere are t wd~aperture s~oh each SKfe": ope for the passage of the femoral ves¬ 
sels, and the other Tor the transmission of the sperm atic c orduTthe male, antTihe 
roun d ligament in the female. 

Jlegtotis. For convenience of description of the viscera, as well as of reference 
to the morbid condition of the contained parts, the abdomen is artificially divided 
into nine regions. Thus, if two circular lines are drawn round the body, the one 
parallel with the cartilages of the ninth ribs, and the other with the highest point of 
the crests of the ilia, the abdominal cavity is divided into tlnee zones, an upper, a 
middle, and a lower. If two parallel lines are drawn from tho cartilage of the 
oighth rib on each side, down to the centre of Poupart’s ligament, each of these 
zones is subdivided into three parts, a middle and two lateral. 

The middle region of the upper zone is called the epigastric (iiri, over ; yairn'ip, 
the stomach) ; and the two lateral regions, the right and left hypochondriac (vna, 
under; \ 6 v 8 pm, the cartilages'). The central region of the middle zone is the umbilical; 
and the two lateral regions, the right and left lumbar. The middle region of the 
lower zone is the hypogastric or pubic region; and the lateral regions are the right 
and left, inguinal or iliac. The viscera contained in these different regions are the 
following (fig. 356) :— 


Right Hypochondriac. 

The right lobe of the 
liver and the gall-bladder, 
the duodenum, pancreas, 
hepatic flexure of the colon, 
upper part of the right 
kidney, and the right su¬ 
prarenal capsule. 

, Right Lumbar. 

Ascending colon, lower 
part of the right kidney, 
and some convolutions of 
the small intestines. 

Right Inguinal (Iliac). 

The caecum, appendix 
caeci. 


Epigastric Region. 

The middle and pyloric 
end of the stomach, left 
lobe of the liver, and lobulus 
Spigelii, and the pancreas. 


Umbilical Region. 

The transverse colon, 
part of the great omentum 
and mesentery, transverse 
part of tjio duodenum, and 
some convolutions of tho 
jejunum and ileum. 

» « 

Hypogastric Region. 

Convolutions of the 
small intestines, the blad¬ 
der in children, and in 
adults if distended, and 
the uterus during preg¬ 
nancy. 


Left Hypochondriac. 

The splenic end of the 
stomach, the spleen and 
extremity of the pancreas, 
the splenic flexure of the 
colon, upper half of the 
left kidney, and the left 
suprarenal capsule. 

Left Lumbar. 

Descending colon, part 
of the omentum, lower 
part of the left kidney, and 
some convolutions of tho 
small intestines. 

♦ 

Left Inguinal (Iliac). . 

Signioid flexure of the 
colon. 


The Peritoneum. 

The peritoneum (irt/nreirtir, to extend around )*is a serous membrane, and partially 
invests all the viscera contained in the'abdominal and pelvic cavities. In consequence 
of the number and different shapes of these viscera, the reflections of the peritoneum, 
as it invests them, are exceedingly complex and difficult to Tinder stand. 

. The peritoneum partially invests all the viscera contained in the abdominal and 
pelvic cavities, forming the visceral layer of the membrane; it is thep reflected upon 
the internal surface of the parietes of those cavities, forming the parietal layer. The 
free surface of the peritoneum is smooth, moist, and covered by a thin squamous 
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epithelium ; its attached surface is rough, being connected to the viscera and inner 
surface of the paviefces by means of areolar tissue called the suhperitoneal areolar 
tissue. The parietal portion is loosely connected with the fascia lining the abdomen 
and pelvis; but more closely to the under surface of the Diaphmgih, and in the 
middle line of the abdomen. 

In order to get a first general idea of the peritoneum and its reflections, the 
student should bear in mind that all the abdominal and pelvic viscera are placed ex¬ 
ternal to it, and that it is a shut sac superimposed upon the viscera.* 

Let the student imagine that all the viscera are in their proper positions in the 
abdominal cavity, but uninvested by peritoneum. Upon the top of them is placed a 
large closed sac or bladder, the walls of which are of Extreme thinness, and wherever 
there is a cleft between two viscera a process of peritoneum deri ved from the part of the 

357.—The Reflections of the Peritoneum, as seen in a vertical 
. Section of the Abdomen. 



sac jn contact with t he viscera is tucked in between them, so as to cover the adjacent 
surfaces of the two viscera and separate them from each other, and at the same time, 
by becoming adherent to the viscera, form an investment for them. Thus in fig. 
357 such a diverticulum or process may be seen tucked in between the under surface 
of the liver arid the upper surface of the stomach, and extending between the two as 
far backwards as the portal vein, hepatic artery, and hepatic duct, which it covers on 
their anterior surfaces, forming the anterior layer of what is termed the lesser omen* 
turn, which is a double fold of peritoneum passing downwards from the under sur¬ 
face of the liver to the lesser curvature of the stomach. The first of these diverticula 
or processes which must be alluded to, because it is the largest, is one which is tucked 

W; * disregard, for the present, the fact that the peritoneum, in the female is,not an 

absolutely closed «*£» since the Fallopian tubes open into it at their free extremities. 
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in round the hepatic artery, as it passes forwards and upwards to the liver, and after¬ 
wards expands into a large sac or bag, which covers the posterior surface of the liver 
and stomach, and the front of the upper part of the posterior wall of the abdomen, 
separating these structures from each- other. This large cul-de-sac of peritoneum is 
called the lesser cav ity of the peritoneum, but is only a part of the general cavity, 
differentiated from it by the constriction produced at the situation of the hepatic 
artery. In this respect the peritoneum may be compared to an hour-glass with two 
unequal globes: the smaller one constituting the' lesser cavity ,of the peritoneum ; 
the larger one the greater cavity; and the constriction where the two globes communi- 
oate corresponding to the constriction in the peritoneum where it hooks round the 
hepatic artery. This constriction is called the foremen of Winslow. 

A process of this lesser b ag of the peritoneum is pushed Backwards and upwards 
behind the liver, extending as~far as the under surface of the Diaphragm, the posterior 
part of which it covers, ^t its extremity this process is in contact wii h a process 
of tho greater bag of the peritoneum, which is pushed in from the front , in the cleft 
between the upper surface of the liver and the under surface of tho Diaphragm. Where 
these two layers are in contact (passing down from the Diaphragm to the liver) they 
form some of the ligaments of the liver, thus supporting and holding it in position. 
A sec ond proc ess of the Josser bag of the peritoneum is pushed forwards on the under 
surface of the liver, which it invests as far as the transverse fissure ; here it takes a 
sudden turn downwards to the lesser curvature of the stomach, and forms the poste¬ 
rior layer of the gastfo-hepatic or lesser omentum. Between the transverse fissure 
of the liver and the lesser curvature of the stomach it is in contact with the greater 
bag of the peritoneum, a process of which is sent inwards between the liver and 
stomach from the front. Between the two layers are situated tho hlpatic artery, the 
portal vein, and the hepatic duct. A th ird process of the lesser bag passes from the 
great curvature of the stomach in front of the small intestines for a variable distance, 
and, being reflected upon itself, ascends to the upper surface of the transvex-se colon. 
In doing this it forms a loose fold lying between tho small intestines and the 
abdominal wall, but contained between two layers of the gi-eater bag, which are re¬ 
flected in a similar way to the under surface of the transverse colon from the greater 
curvatux-e of the stomach. 

This process of the lesser bag, after investing the upper surface of the transverse 
colon passes back to the spine, forming the upper layer of the transverse meso-colon, 
and, ascending in front of the pancreas and crura of the Diaphragm, reaches the 
under surface of the Diaphragm, where it is continuous with the process of the lesser 
bag, which we have seen lining the under surface of the posterior part of this muscle. 
Tims the lessor cavity of the peritoneum is seen to be a complete sec or hag, separating 
the back and part of the under surface of the # livei', the posterior wall of the stomach 
and the upper suiface of the transverse colon from tho back pax-t of the undei- surface 
of the Diaphragm and the upper part of the posterior wall of the abdomen. 

The greater cavity of the peritoneum sepai-ates tho anterior surfaces of the viseex-a 
from the front wall of the abdomen; so that in our compax-ison of the two cavities to an 
hour-glass it must be borne in mind that they are not in the same straight line as the 
two globes of the hour-glass, but that, at the point of constriction, the smaller cavity 
is bent round the hepatic ax-texy, so as to lie behind the greater cavity. 

The greater src of the peritoneum is placed in front of tho viscera, one layer fteing 
in contact with {hem, the other lining the inner surface of the antei-ior wall of the 
abdomen. The layer which is in relation with the viscera, sends backwards diver¬ 
ticula which piss between the vai-ious ox-gaxxs, and in certain places coinos iix contact 
with the peritoneum, forming the lesser bag in the manner described above. Thus 
we have one of these diverticula sent backwards between the liver and Diaphragm, 
covering the anterior part of the under surface of the Diaphragm, until it meets fixe 
jrexitoneum of the lesser cavity, and covering the upper suiface of the liver as far; back¬ 
wards as the ligaments. The extremity of this diverticulum, is in contact with a similar 
diverticulum of the lesser, bag, already described, and the two layers, tvhen in apposi¬ 
tion, form the coronary and lateral ligaments of the liver. Another process is Sent 

T T* ' i!: '"■ 
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backwards lietween the under surface of the liver and the stomach, to meet a similar 
process of the lesser cavity prolonged from behind forwards. Where the two are in 
apposition the lesser or gastro-hepatic omentum is formed. A third diverticulum is 
carried backwards to the posterior wall of the abdomen between the transverse colon 
and the small intestines. This prolongation covers the under surface of the transverse 
colon, a tid forms the under layer of the transverse meso-colpn, and the upper layer of 
the mesentery : by its extremity it is in contact with the posterior wall of the abdo¬ 
men, and covers a part of the abdominal aorta. Between the greater curvature of the 
stomach and the transverse colon there is a fold or reduplication of the peritoneum, 
which contains between its layer’s a similar’ fold from the lesser cavity, and forms the 
apron or great omentum. A nothor fold of the greater bag of the peritoneum is pushed 
backwards to the spine between the small intestines and the pelvic viscera. This 
fold forms the lower layer of the mesentery, and by its extremity covers a consider¬ 
able portion of the lower part of the abdominal wall, and passes over the saero-verte- 


358.—l’lnn of the Peritoneum. 
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bral angle into the pelvis. From the lower layer of this process, which covers the upper 
part of the pelvic viscera, diverticula are sent downwards between the pelvic viscera, 
separating them fr om one another : thus one is sent downwards between the back of 
the rectum and the sacrum, another lietween the rectum and the bladder. In the 
female one is sent down between the rectum and uterus, another between the uterus 
and bladder. These, then, are the various diverticula sent off from the posterior 
layer of the greater bag of the peritoneum ; the anterior layer simply lines the anterior 
wall of the abdomen, and is continuous at its extremities with the posterior layer. 

The student will perhaps be better able to follow these various folds or reflec¬ 
tions of the peritoneum by a reference to the Accompanying plan (fig. 358), which 
should be studied in conjunction with fig. 357, He must not forget, however, that 
though the lesser and greater cavities of the peritoneum are here represented, for the 
■<. sake of clearness, as quite distinct from each other, they are not really so, but that 
they both forin part of one great cavity. The reflections of the peritoneum may 
boAbraced in two different ways, either by considering the folds which form each 
separately, or by describing them* together. 
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According to the first plan (fig. 357), the abdomen having been opened, the 
liver should be raised and supported in that position, and the stomach should be 
depressed, when a thin membranous layer is segn passing from the transverse fissure 
of the liver to the upper border of the stomach : this is the 'leaser or gos tro- hepatie 
ovienium. It consists of two delicate layers of peritoneum, an anterior and a posterior, 
between which are contained the hepatic vossols and nerves. Of these two layers, 
the anterior should first be traced, and then the posterior. 

The anteri or layer descends to the lesser curvature of the stomach, and covers its 
anterior surface- as far as the great curvature : it descends for some distance in front 
of the small intestines, and returning upon itself to the transverse colon, forms the 
external layer of the great, omentum ; it then covers the under surface of the trans¬ 
verse colon, and, passing to tho back part of the abdominal cavity, forms the inferior 
layer of the transverse meso-colon. It then descends in front of the duodenum, the 
aorta, and vena cava, as far. as the superior mesenteric artery, along which it passes 
to invest the small intestines, and, returning to the vertebral column, forms the* 
mese ntery ; whilst, on either side, it covers the ascending and descending colon, and 
is thus continuous with the peritoneum lining the walls of the abdomen. From the 
root of the mesentery it descends along the front of the spine into the pelvis,*and 
surrounds the upper paid; of the rectum, which it holds in its position by means of a 
distinct fold, the rneso-rec tnrn ._ Its courso in the male and female now differ s. 

In the male it forms a fold between the rectum and bladder, tho recto-vesicalfold, 
and ascends over the posterior surface of the latter organ as far as its summit. 

In the female, it descends into tho pelvis in front of the rectum, forms a fold 
between the rectum and vagina, tho rcclo-vaginal fold (Pouch of Douglas), covers a. 
small part of the posterior wall of the vagina, and passes on to*the uterus, the 
fundus and body of whicb it covers. From tho sides of tho uterus it is reflected! 
on each side to the wall of the pplvis, forming the broad ligaments; and from the] 
anterior surface of the uterus it ascends upon the posterior wall of the bladder 
as far as its summit. From this point it may bo traced, as in the male, ascending 
upon the anterior pariotes of the abdomen, to tlic under surface of the Diaphragm ; 
from which it is reflected, upon tho liver, forming the upper layer of the coronary, 
and the lateral a nd lo ngitudinal ligaments. It then covers the upper and under 
surfaces of the liver, and at tho transverse fissure becomes continuous with tho anterior 
layer of the lesser omentum, the point whence its reflection was originally traced. 

The posterior lawyer jof, the lesser omentum descends to the lesser curvature of 
the stomach, and covers its posterior*surface as far as the great curvature; it then 
descends for some distance in front of the small intestines, and returning upon 
itself to the transverse colon, forms the internal layer of the great omentum ; it 
covers the upper surface of the transverse solon, anti, passing backwards to the 
spine, forms tho upper layer of the transverso moso-eobm. Ascending in front of 
tlic pancreas and crura of the Diaphragm, it lines the back part of the under sur¬ 
face of that muscle, from which it is reflected on to the posterior border of the liver, 
forming the inferior layer of tho coronary ligament. Front the under surface of the 
liver it may be traced to the transverse fissure, where it is continuous with the poste¬ 
rior layer of the lesser omentum, the point whence its reflection was originally traced. 

The space included in the reflections of this layer of the [Muitoneum is called 
the lamer:pavUg_n£ the peritoneum, or cavity of the great omentum. It is bounded, in 
front, by the lesser omentum, the stomach, and the descending part of the great 
omentum; behind, by the ascending part of the great omentum, the transverse 
colon, transverse meso-colon, and its ascending* layer; above, by tho liver; and 
below, by the folding of tho great oiftentum. This space communicates with the 
general peritoneal cavity through tho foramen of Winslow, which is situated behind 
the right, or free, border of the lesser omentum. • 

In order to trace the two layers together, We commence at the top of the abdo¬ 
minal cavity; that is to say, the trader surface of the Diaphragm. # This muscle is 
covered throughout its whole extent by perineum ; one layer extending from its 
anterior border, backwards; the other from its posterior border, forwards* Where 
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the two layers meet they are reflected downwards to the upper surface of the liver, 
forming the coronary and lateral ligaments of this organ. When these two layers 
reach the liver they again separate to.enclose this viseus, the one passing in front and 
the other behind, and they meet again on its under surface at the transverse fissure. 
From this fissure they turn downwards to the lesser curvature of the stomach, form¬ 
ing the gastro-hepatio or lesser omentum, and enclosing the hepatic artery, the portal 
vein, and the hepatic duct, which are contained between the two folds in this situation. 
From the lesser curvature of the stomach the two layers pass over the anterior and 
posterior surfaces of tho viseus, enclosing it and meeting again at thb greater curva¬ 
ture!. From this point they pass down in front of the small intestines, between this 
tube and the abdominal wall, and are reflected on themselves, passing upwards to the. 
transverse colon, and forming the apron or great omentum. This reflection, therefore, 
consists of four layers of peritoneum. When tho two posterior layers of the great 
omentum, in their reflection upwards, reacli the transverse colon, they separate to 
enclose this portion of the intestinal tube, tho one layer passing above it and the 
other below. They meet on its posterior surface, and pass backwards to the vertebral 
column, forming what is called the fraimrr.rsi- mrso-colon. At this point the two layers 
separate. The one which formed the upper surface! of the transverse moso-eolon, 
and which lx dongs to the lesser cavity, passes upwards in front of the pancreas and 
crura of the Diaphragm to the back part of the under surface of tho Diaphragm, the 
point from which the description of this layer was commenced. The other, which 
formed the inferior layer of the transverse meso-colon, turns downwards in front of 
the duodenum, aorta, and inferior vena cava, and can be traced as a single layer, in 
the manner above described, investing tho small intestines and forming the mesentery ; 
then passing over the sacro-vertebral angle into the pelvis, the viscera of which it 
partially invests, and finally over the posterior surface of the front wall of the 
abdomen to the anterior extremity of the Diaphragm, the point from which the 
description of this layer was commenced. 

In addition to tracing the peritoneum vertically, as has been now done, it is 
necessary to trace it horizontally. If this is done below the transverse colon, a 
reference to fig. 357 will show that the circle is extremely simple, as it includes 
only the greater bag of the peritoneum. Above the level of the transverse colon tlie 
arrangement is more complicated, on account of the existence of two sacs. Starting 
from the lines, a lba, below the level of the transverse colon, and tracing the con¬ 
tinuity in a horizontal direction to the right, we find the peritoneum covering tho 
internal surface of the abdominal wall almostbs far as the anterior border of the 
quadrat us lurnboruin muscle; it is there reflected over the sides and anterior surface 
of the eavum and ascending colon, fixing them to the abdominal wall, thus forming 
the meso-ciccum a.ml the ascending meso-colon, from which it can he traced over the 
kidney to fhe front of the bodies of the vertebra*. It then passes along the mesenteric 
vessels to invest the small intestines, and back again to the spine, forming the mesen¬ 
tery, between the layers of which are contained the blood-vessels, nerves, lacteals, 
and glands. Lastly, it pisses over tho left kidney to the sides and anterior surface of 
the descending colon, forming the descending and sigmoid meso-colon, and, reaching 
the abdominal wall, it, passes along it to the middle lino of tho abdomen. 

Above the transverse colon (fig; 359) the peritoneum can bo traced, forming the 
greater and lesser cavities, and their communication through the foramen of Winslow 
can be demonstrated. (Commencing in the middle line of the abdomen tlie mem¬ 
brane may be traced lining its internal wall, and on the right side sending a process 
backwards to encircle the obliterated umbilical vein (the round ligament of the liver) 
forming the falciform or longitudinal ligament of the liver. Continuing its course to 
the right, it is rejected over the front of the upper part of the right kidney, across 
the vena cava inferior arid aorta, and over the left kidney to the hilum of the spleen. 
From tMs point it is reflected on to the posterior surface of the stomach, which it 
covers, and from its right extremity it passes around the vessels passing to the trans¬ 
verse fissure of the liver, and back again to the stomach, as the lesser omentum, and 
thus it forms the anterior boundary of tho foramen of Winslow. It now covers the 
front of the stomach, and upon reaching the cardiac extremity, it passes to the spleen, 
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which it encloses, forming the gastro,splenic omentum. From the hilum of the spleen 
it turns backwards to reach the abdominal wall, along which it courses to reach the 
median line of the abdomen. • 

The foramen of Winslow is bounded, in front, by the lesser omentum, enclosing 
the vena portte and the hepatic artery and duct; behind, by the inferior vena cava ; 
above, by the lobulus Spigolii; below, by the hepatic artery curving forwards from 
the cndiac axis. 

The reflections of the peritoneuni over the transverse colon arc somewhat differ¬ 
ently desciibed by some authors (Luschka, Holden), and there is no doubt, ns was long 
ago pointed out by Haller, that the arrangement in the betas is different from that 
which has lieen described above. In the foetus, and even in the young child, the two 
ascending layers of the great omentum can bo traced passing together over the trans¬ 
verse colon, instead of embracing it, as described above, and passing back to the spine 
as a double fold, which can be separated from tlic transverse colon and transverse 
meso-eolon. Upon reaching the spine the two layers separate : the upper one (the 
inner of the two ascending layers of the great omentum) passes upwards in front of 

359. Transverse. Section of Peritoneum. 

(An arrow has been introduced into the foramen of Winslow.) 
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the pancreas and crura of the Diaphragm, forming the posterior boundary of the 
lesser bag of the peritoneum, in a similar manner to the upper layer of the trans¬ 
verse meso-colon in the former description. The other fold (the outer of the ascend¬ 
ing layer of the great omentum) after reaching the spine is turned forwards again on 
itself as far as the transverse,colon, which it covers, and is again reflected back to the 
spine, to pass down in front of the aorta to form the mesentery, in a similar manner 
to the lower layer of the transverse meso-colon in the former description. Thus the 
transvorsc colon is invested by a distinct fold of peritoneum, prolonged forwards from 
the spine to surround it, in a very similar manner to tbe way in which the small in¬ 
testines are surrounded. 

In the adult, however, as a rule, this arrangt^nent disappears. Probably adhesion 
of the layers of which tine foetal duplisation is composed takes place, and then absorp¬ 
tion, and thus the arrangement is brought about which has been described above as 
most frequently seen in the adult subject. It may be th*t the foetal duplicature is 
* drawn or pushed forwards from its place in the progress of visceral development., 
and thus effaced.’ * 

The viscera thus' shown to be almost entirely invested by peritoneum are the liver 
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stomach, spleen, first portion of the duodenum, the jejunum and ileum, the transverse 
colon, sigmoid flexure, upper end of the rectum, the uterus, and ovaries. 

The viscera only partially in vestod'by peritoneum are the descending and transverse 
portions of the duodenum, the eiecum, the ascending and descending colon, the middle 
portion of the rectum, and the upf>er part of the vagina and posterior wall of the 
bladder. The kidneys, supra-renal capsules, and pancreas are covered by the mem¬ 
brane without receiving any special investment from it. 

The lower end of the rectum, the neck, Ui.se, and anterior surface of the bladder, 
the whole of the front, and the lower part of the posterior wall of the vagina, have no 
| tcritoneal eovcri ng. 

Numerous folds are formed by the peritoneum, extending last ween the various 
organs. These serve to hold them in position, and, at the same time, enclose the 
vessels and nerves proceeding to each part. Home of the folds are called ligaments, 
from their serving to support the organs in position. Others, which connect certain 
parts of the intestine with* the abdominal wall, constitute the mesenteries ; and lastly, 
those which proceed from the stomach to certain viscera in its neighbourhood are 
called omenta. 

The loo am k.nts, formed by folds of the peritoneum, include those of the liver, 
spleen, bladder, and 11 basis. They will be found described with their respective 
organs. 

The Omkxta are the lessor omentum, the great omentum, ami the gastro-splenic 
omentum. 

The lesser omentum. (gust ro-hepatic) is the duplicating which extends between 
the transverse fissure of the liver and the leaser curvature of the stomach. It is 
extremely thin, and consists, as before said, of two layers of peritoneum. At the 
left border its two layers pass on to the end of the (esophagus; but at the right 
border, where it is free, they are continuous, and form a free rounded margin, 
which contains between its layers the hepatic artery, the common bile-duct, the 
jportal vein, lymphatics, and the hepatic plexus of nerves—all these structures 
(being enclosed in loose areolar tissue, called Glissous capsule. Between the layers 
where they are attached t o the stomach lie the gastric artery and the pyloric branch of 
tin* hepatic, anastomosing with it. 

The great omentum (gastro colic) is the largest peritoneal fold. It consists of 
four layei-s of peritoneum, two of which descend from the stomach, one from its 
anterior, the other from its posterior surface, and, uniting at its lower border, 
descend in front of the small intestines, as low'clown as the pelvis; they then turn 
upon themselves, and asdend again as far as the transverse colon, where they 
separate and enclose that part of the intestine. These separate layers may be easily 
demonstrated in the young subject, but in the adult they are more or less in¬ 
separably blended. The left border of the great omentum is continuous with the 
gastro-splenic omentum ; its right border extends as far only as the duodenum. 
The great omentum is usually thin, presents a cribriform appearance, and always 
contains some adipose tissue, which, in fat subjects, accumulates in considerable 
quantity. Its use appears to bo to protect the intestines from the cold, and to 
facilitate their movement upon each other during their vermicular action. Between 
its tv» o anterior layers is the anastomosis between the right and left gastro-epiploica 
arteries. 

The gastro-splfUiic omentum is the fold which connects the concave surface of the 
spleen to the cul-de-sac of'the stomach, being continuous by its lower border with 
the great omentum. It contains the splenic vessels and vasa brevia. 

T he Mesenteries are—the mesentery proper, the meso-csecum, the ascending, 
transverse, and descending ineso-colon, the sigmoid meso-colon, and the meso-rectum. 

The mesentery (gioor, ih repor), so called from being connected to the middle of 
the cylinder of the small intestine, is the broad fold of peritoneum which connects 
the convolutions of the jejunum and ileum with the posterior wall of the abdomen. 
Its root, the part connected with the vertebral column, is narrow, about six inches 
in length, and directed obliquely from the left side of the second lumbar vertebra 
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to the right sacroiliac symphysis. Its intestinal border is much longer; and 
here its two layers separate, so as to enclose the intestine, and form its peritoneal 
coat. Its breadth, between its vertebral and intestinal border, is about four inches. 
Its upper border is continuous with the under surface of the transverse meso-colon ; 
its lower border, with the peritoneum covering the tu>cum and ascending colon. It 
serves to retain the small intestines in their position, and contains between its layers 
the mesenteric vessels and nerves, the lacteal vessels, and mesenteric glands. 

The meso-ccKcum, when it exists, serves to connect the back parf of the caieum 
with the right iliac fossa; more frequently the peritoneum passes merely in front of 
this portion of the large intestine. 

The ascending menu-colon is the fold which connects the buck part of the ascending 
colon with the posterior wall of the abdomen ; and the descend!in/ meso-colon retains 
the descending colon in connection with the posterior abdominal wall; more 
frequently the peritoneum merely covers the anterior surface and sides of these two 
portions of the intestine. At the place where the transverse colon turns downwards 
to form the descending colon, a fold of peritoneum is continued upwards to the under 
surface of the Diaphragm opposite the tenth and eleventh ribs. This is the costo- 
culic ligament ; it passes below the spleen, and serves to support this organ and 
restrain its movements. 

The transverse meso-colon is a broad fold, which connects the transverse colon 
with the posterior v ail of the abdomen. It is formed by the two ascending layers 
of the great omentum, which, after separating to surround the transverse colon, join 
behind it, and are continued backwards to the spine, where they diverge in front of 
the duodenum, as already mentioned. This fold contains between its layers the 
vessels which supply the transverse colon. 

The sigmoid meso-colon is the fold of peritoneum which retains the sigmoid 
flexure in connection with the left iliac fossa. 

The meso-rectum is the narrow fold which connects tin; upper part of the rectum 
with the front of the sacrum. It contains the hiemorrhoidal vessels. 

The appendices epiploicw are small pouches of'the peritoneum tilled with fat, and 
sit uated along the colon and upper part of the rectum. They are chiefly appended 
to the transverse colon. 


The Stomach. 

The Stomach is the principal organ of digestion. It is t he most dilated part of 
the alimentary canal, serving for the solution and redaction of the Wood, which con¬ 
stitutes the process of chymilication. It is situated in the left hypochondriac, the 
epigastric, and part of the right hypochondriac regions. Its form is irregularly conical, 
curved upon itself, and presenting a rounded base, turned to the left side. It is 
placed immediately behind the anterior wall of the abdomen, above the transverse 
colon, below the liver and the Diaphragm. Its size varies considerably in different 
subjects, and also according to its state of distension. When moderately full its 
transverse diameter is about twelve inches, its vertical diameter about four. Its 
weight, according to Clendenning, is about four ounces and a half. .It presents for 
examination two extremities, two orifices, two borders, and two surfaces. • 

Its left extremity is called the greater or splenic end. This is the largest part of 
the stomach, and extends two or iTiree^incIies 'to tlie'left of the point of entrance of 
the oesophagus. This expanded partis called the great ad-de-sac, or fundus. It lie s 
behind the l ower ribs, in contact wjth the spl een, to which it is connected lr£ the 
gast ro-splenic omentum- 

The lesser or pyloric etui is much smaller than the fundus, and situated on a 
plane anterior and inferior to it. It lies in contact with t he wall of the-abdomen. 
and the under surfa ce of thft liver. Its position on the surface of the body is near 
the end of the cartilage of the eighth rib (Holden). • 

The msophageal or cardiac orifice communicates with the oesophagus; it is the 
highest part of the stomach, and somewhat funnel-shaped. 
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The pyloric orifice communicates with the duodenum, the aperture lieing guarded 
by a kind of valve—the pylorus. 

The lesser curvature extends between the oesophageal and pyloric orifices, along 
the upper border of the organ, and is connected to the under surface of the liver by 
the lesser omentum. 

The greater curvature extends between the same two points, along the lower border, 
and gi vos attachment to the great omentum. The surfaces of the organ are limited 
by these two curvatures. 

The a nterio r surface is directed upwards and forwards, and is in relation with 
the Diaphragm, the uhder sur face of the left lobe of the liver, and with the abdominal 
parietes, in the epigastric region. 

'The posterior surface is directed downwards and .backwards, and is in re lat ion 
with the pan creas an d great vessels of the abdomen, the crura of the Diaphragm, and 
the solar plexus. 

The stomach is held in ‘position by the lesser omentum, which extends from the 
transverse fissure of the liver to its lesser curvature, and by a fold of peritoneum, 
which passes from the Diaphragm on to the oesophageal end of the stomach, the 
gastrophrenic ligament: this constitutes the most fixed point of the stomach, whilst 
the pyloric end and greater curvature are the most movable parts; hence when the 
stomach becomes greatly distended, the greater curvaturo is directed forwards, whilst 
t he anterior and posterior surfaces are directed, the former upwards, and the latter 
downwards.* 

Alterations in Position .—There is no organ in the body the position and connections of 
which present such frequent alterations as the stomach. Jjurimj inspiration it is displaced 
downwards by the descent of the Diaphragm, and elevated by the pressure of the abdominal 
muscles during expiration. Its position in relation to the surrounding viscera is also changed 
according to the empty or distended state of Uie organ. When empty, it occupies only a 
small part of the left hypochondriac region, the spleen lying behind it; the left lobe of the 
liver covers it in front, and the under surface of the heart rests upon it above and in front, 
being separated from it by the left lobe of the liver, besides the Diaphragm and pericardium. 
This close relation between the stomach and the heart explains the fact that, in gastralgia, 
the pain is generally referred to the heart, and is often accompanied by palpitation and inter¬ 
mission of the pulse. When the stomach is distended the Diaphragm is forced upwards, con¬ 
tracting t he cavity of the chest; hence the dyspnoea complained of, from inspiration being 
impeded. The heart is also displaced upwards; hence the oppression in this region, and 
the palpitation experienced in extreme distension of the stomach. Pressure from imthout, 


* According to Dr. Lesshaft, the Professor of Anatomy at St. Petersburg, the statements 
current in anatomical text-books regarding the normal position of the stomach are erroneous, 
lie lias mode careful observations on the point in more than twelve hundred bodies, and has 
arrived at the following! conclusions:—The ftomacli do^s not., as is usually assorted, lie hori¬ 
zontally in the abdominal cavity, but vertically, so that the fundus touches the Diaphragm 
the smaller curvature and pylorus are to the right, and the larger curvature is to the left. 
Its position is in the left hypochondrium, and the situation of the pylorus is in the vertical 
line formed by a continuation of the right margin of the sternum. If the stomach is enlarged, 
no one part can he alone displaced, but all parts are equally moved by the distension. The 
arrangement of the .muscular fibres of the stomach is such that, food entering it is moved 
towards the pylorus, where it can be most thoroughly mixed with the gastric juices; and it 
then passes back along the centre of the cavity to the fundus, where the resistance is least. 
This movement of t he food along the wall to the pylorus, and hack again along the centre, 
is rendered possible by the form of the organ, and It is probable that it is to this movement 
t hat the peculiar shape of the fundus is due. As is well known, the fundus is absent in 
newly horn children. Thus the shape of the stomach determines the long retention of food 
in the organ for the purposes of digestion, and its slow passage through the pylorus. If the 
transverse colon is distended with gas, it, may rise to the left of the stomach, as high as the 
fourth intercostal space, and even as high as the foir/tli rib. If the coils of the small intes¬ 
tine are similarly distended, the lower part of the stomach may be pressed forwards, and the 
stomach may assume a more oblique position. Even a large stomach, accustomed to dietetic 
repletion, maintains a vertical position, but the pylorus is moved a little upwards and to the 
right.— Lancet, March 11 , 1882 , p. 406. 

On the subject of the position of the stomach, the student may refer to a discussion at the 
International Oofigress, in which Dr. Lesshaft enunciated this same view. The general 

X ’nion of the anatomists present appeared to be that the main axis of the stomach was 
ced obliquely, and was therefore opposed to Dr. Lesshaft'a views. 
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as from tight lacing, pushes the stomaqjj down towards the pelvis. In disease, also, the 
position and connections of the organ may be greatly changed, from the accumulation of 

fluid in the chest or abdomen, or from alteration in size of any of the surrounding viscera. 

• 

On looking into the pyloric end of the stomach, the mucous membrane is found 
projecting inwards in the front of a circular fold, tho pylorus, leaving a narrow 
circular aperture, about half an inch in diameter, by which the stomach communi¬ 
cates with the duodenum. 

The pylorus is formed by a reduplication of tho mucous membrane of the 
stomach, containing numerous muscular fibres, which are aggregated into a thick 
circular ring, the longitudinal fibres und serous membrane being continued over 
the fold without assisting in its formation. The aperture is occasionally oval. 


360.—The Mucous Membrane of the Stomach and Duodenum with the Bile Ducts. 



Sometimes the circular fold is replaced by two crescentic folds, placed one above 
and the other -below the pyloric orifice ; and more rarely there is only one crescentic 
fold. 

Structure .—The stomach consists of four coats : a serous, a muscular, a cellular, 
and a mucous coat, together with vessels and nerves. 

The serous coat is derived from the peritoneum, and covers the entire surface of 
the organ, excepting along the greater and lesser curvatures, at the points of attach¬ 
ment of the greater and lesser omenta^; here the two layers of peritoneum leave a 
small triangular space, along which the nutrient vessels and nerves pass. 

The muscular coat (fig. 361) is situated immediately beneath the serous covering. 
It consists of three sets of fibres—longitudinal, circular, and oblique. 

The longitudinal fibres are most superficial; they are continuous with the lon¬ 
gitudinal fibres of the oesophagus, radiating in a stellate manner frotn the cardiac 
orifice. They are most distinct along the curvatures, especially the lesser, but are 
very thinly distributed over the surfaces. At the pyloric end they are more 
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thickly distributed, and continuous with the longitudinal fibres of the small intes¬ 
tine. 

The circular fibres form a uniform layer over the whole extent of the stomach 
beneath the longitudinal fibres. At the pylorus they are most abundant, and are 
aggregated into a circular ring, which projects into the cavity, and forms, with the 
fold of mucous membrane covering its surface, the pyloric valve. 

The oblique fibres are limited chiefly to the cardiac end of the stomach, where 
they are disposed as a thick uniform layer, covering both surfaces, some passing 
obliquely from left to right, others from right to left, round the cardiac orifice. 

The cellular coat consists of a loose, filamentous, areolar tissue, connecting the 
mucous and muscular layers. It is sometimes called the submucous coat,. It 
supports the blood-vessels previous to their distribution to the mucous membrane; 
hence it is sometimes called the vascular coat. 

The vntco'us membrane of the stomach is thick; its surface smooth, soft, and. 
velvety. During infancy, and immediately after death, it is of a pinkish tinge ; but 


361. The M tisrular Coal of the Stomach. 



in adult life and in old age it becomes of a pale straw or asli-grcy colour. It is thin 
at the cardiac extremity, but thicker towards the pylorus. During the contracted 
state of the organ it is thrown into numerous plaits or rugie, which, for the most 
part, have a longitudinal dilection, and are most marked towards the lesser end of 
the stomach, and along the greater curvature (fig. 360). These folds are entirely 
obliterated when the organ becomes distended. 

* Structure of the Mucous Membrane, (fig. 362).—When examined with a lens, the 
inner surface of the mucous membrane presents a peculiar honeycomb appearance, 
from being covered with small shallow depressions or alveoli, of a polygonal or 
hexagonal form, which vary from T( ’, (l to „ of an inch in diameter, and are sepa¬ 
rated by slightly elevated ridges. In the bottom of the alveoli are seen the orifices 
of minute tubeB, the gastric follicles, which are situated perpendicularly side by side, 
in the entire substance of the mucous membrane. 

The gastric follicles are of two kinds, which differ from each other in structure, 
and it is believed also in the nature of their secretion. From this fact they are 
named respectively mucous and peptic glands. They are both tubular in character, 
and are formed of a delicate basement membrane, supporting epithelium. The base¬ 
ment membrane consists of flattened transparent endothelial cells, with processes 
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which extend and support the epithelium. The mucous glands are most numerous 
at the pyloric end of the stomach, and consist of two or three short, closed tabes 
ojjening into a common duct, the external orifica of which is situated at the bottom 
of an alveolus. Tho coecal tubes are wavy, and are of about equal length with the 
duct. The tubes and duct are lined throughout by epithelium, which is continuous 
with the epithelium lining the surface of the mucous membrane, and like it is 
columnar in character. The peptic glands are found all over the surface of the 
stomach. Like the mucous glands they consist of a duct, into which open two or 
more ca:cal tubes. The duct, however, in these glands is shorter than in the other 
variety, sometimes not amounting to more than one-sixth of the whole length of the 
gland ; it is lined throughout by columnar epithelium. At the point where the 
tormina] tubes open into the duct, and which is termed the neck, the epithelium 
alters, the cull becoming much shorter and opaque : the lumen also becomes suddenly 
constricted, and is continued down to the bottom of the tubes as a very fine channel. 

• 

362.—Minnie Anatomy of Mucous Membrane of Stomach. 




I’c’litio Gastric Gland. Mucous Glands of Stomach. 

Here also are found, between the epithelium and the basement membrane, large 
spheroidal, coarsely granular cells, which have been termed peptic cells, and which 
produce an outward bulging of the basement membrane. They are seen throughout 
the remainder of the tube at intervals, and give it a beaded or varicose appearance. 
Below the neck, the terminal tubes, in addition to these isolated spheroidal cells, are 
occupied with finely granular, angular cells (columnar, Klein), leaving only a small 
channel in the centre. They are continuous witfi the short columnar cells of the 
neck, and are termed the central or chief cells, because they are bolieved to be principally 
concerned in the secretion of the gastric juice. The peptic cells, which were formerly 
supposed to possess this office, are now termed parietal cells. Between the glands the 
mucous membrane consists of a connective framework, with lymphoid tissue. In 
places this latter tissue, especially in early life, is collected into little «masses, which 
to a certain extent resemble the solitary glands of the intestine, and are by some 
termed the lenticular glands of the stomach. They are not, however, so distinctly 
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circumscribed as the solitary glands. The epithelium lining the mucous membrane 
of the stomach and its alvooli is of the columnar variety. • Beneath the mucous 
membrane and between it and the submucous coat is a thin stratum of involuntary 
muscular fibre (muscularis mucosae;, which in some parts consists only of a single 
longitudinal layer; in others of two layers, an inner, circular, and an outer, longi¬ 
tudinal. 

Vessels and Nerves. - The arteries supplying the stomach are the gastric, the 
pyloric and right gastro-epiploic branches of the hepatic, the left gastro-epiploic and 
vasa b re via front the splenic. They supply the muscular coat, ramify in the sub. 
mucous coat, and arc finally distributed to the mucous membrane. The arrangement 
of the vessels in the mucous membrane is somewhat peculiar. The arteries break 
up at the base of the gastric tubules into a plexus of fine capillaries which run 1 up¬ 
wards, between the tubules, anastomosing with each other, and ending in a plexus 
of larger capillaries, which surround the mouths of the tubes, and also form hexa¬ 
gonal meshes around the alveoli. From these latter this veins arise, which pursue a 
straight course back to the submucous tissue, between the tubules, to terminate in 
the splenic and portal veins. The lymphatics are numerdns ; they consist of a super¬ 
ficial and deep set, which pass through the lymphatic glands found along the two 
curvatures of the organ. The nerves are the terminal branches of the right and left 
pneumognstrie, the former being distributed upon the back, and tlm latter upon the 
front part of the organ. A great number of branches from the sympathetic also 
supply the organ. 


The Smai.t. Intestines. 

The small intestine is that part of- the alimentary canal in which the chyme is 
mixed with the bile, the pancreatic juici* and the secretions of the various glands 
emtiedded in the mucous membrane of the intestine, and where the separation of the 
nutritive principle of the food, the chyle, is effected ; this constitutes chylification. 

The small intestine is a convoluted tube, about twenty feet in length, which 
gradually diminishes in size from its commencement to its termination. It is 
contained in the central and lower parts of the abdominal and pelvic cavities, sur¬ 
rounded above and at the sides by the large intestine; in relation, in front, with the 
great omentum and abdominal parietes; and connected to* the spine by a fold of 
peritoneum, the mesentery. The small intestine is divisible into three portions—the 
duodenum, the jejunum, and ileum. ® 

The duodenum has received its name from being about equal in length to the 
breadth of twelve lingers (eight or ten inches). It is the shortest, the widest, and 
the "most fixed part of the small intestine ; it lias no mese ntery, and ls'only partially 
covered by the peritoneum. Its course presents'll remarkable curve, somewhat like 
a horse-shoe in form; the convexity being directed towards the right, and the con¬ 
cavity to the left, embracing the bead of the pancreas. Commencing at the pylorus, 
it ascends obliquely upwards, backwards, and to the light, to the under surface of 
the liver; it then descends in front of the right kidhey, and passes nearly trans¬ 
versely across the front of the spine, terminating in the jejunum oh the left side of 
the, second lumbar vertebra. Hence the duodenum has been divided into three 
portions—ascending, descending, and transverse. 

The first, or ascending ]turtion (tig. 363), about two inches in length, is free, 
movable, and uoarly completely invested by the peritoneum, which forms the lesser 
omentum. It is in relation, abdve and in front, with the liver and neck of the 
gall-bladder; behind, with the vessels which* 1 run between the layers of the lesser 
omentum, viz. the hepatic artery and duct, and vena portae. This portion of the 
intestmo is usually' foifnd, after death, stained with bile, especially on its anterior 
surface. 

The 86coi\d, or descending portion, about three inches in length, is firmly fixed 
by the peritoneum and pancreas. It passes from the neck of the gall-bladder 
vertically* downwards, in front of the right kidney, as far as the third lumbar 
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vertebra. It is c overe d by peritoneum on ly on its anteri or surf aco, It is in 
relatiqn^in front, with* the right arch of the colon and the meso-colon ; behind, with 
the front of the right kidney; at its inner side is the head of the pancreas, nnd the 
ductus communis choTecTochus. The 'cohiinon * pile-duct and the pancreatic duct 
perforaEe^ejnher Bide of this portion of the intestine obliquely, a little below its 
middle. 

The third, or transverse, portion, the longest and narrowest part of the duodenum, 
passes across the front of the spine, ascending from the third to the second lumbar 


363.—Relations of the Duodenum. (A portion of the stomach has been cut away.) 



vertebra, and terminating in the jejunum on the left«side of that hone. In front, 
though at some distaucedroin it, is the descendin^layer of the transverse meso-colon, 
or the divergence of the two layers oftLat"stnieTnfe" and it is crossed by the 
superior mesenteric vess els ; behind, it rests upon the aorta, the vena cavaj and the 
cidira of tihe Diaphragm ; above it is the lower border of the pancreas, the superior 
m esenteric vessels passing forwards between the two. * 

Vessels and Nerves .—The arteries supplying"the“duodenum are the pyloric and 
pancreatico-duodenal branches of the hepatic, and the inferior pancr#atico-duodenal 
branchiOf the superior mesenteric. The veins terminate in the splenic and superior 
mesenteric. The nerves are derived from the solar plexus. 
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The jejunum (jejunus, empty), so called from being usually found empty after 
death, includes the upper two-fifths of the rest of the small intestine. It commences 
at the duodenum on the left side of ihe second lumbar vertebra, and terminates in 
the ileum; its convolutions being chiefly confined to the umbilical and left iliac 
regions. The jejunum is wider, its coats thicker, more vascular, and of a deeper 
colour than those of the ileum ; but there is no characteristic mark to distinguish 
the termination .of the one and the commencement of the other. 

The ileum (tlXelr, to twist), so called from its numerous coils or convolutions, 
includes the remaining three-fifths of the small intestine. It occupies chiefly the 
umbilical, hypogastric, i-ight iliac, and occasionally the pelvic regions, and terminates 
in the right iliac fossa by opening into the inner side of the commencement of tho 
largo intestine. Tho ileum is narrower, its coats thinner and less vascular than 
those of the jejunum ; a given length of it weighing loss than the same length of the 
jejunum. 

Structure. — The wall<of the small intestine is composed of four coats -serous, 
muscular, cellular, and mucous. 

The serous coat is derived from the peritoneum. The first, or ascending portion 
of the duodenum, is almost completely surrounded by that membrane; tho second, 
or descending portion, is covered by it only in front; and the third, or transverse 
portion lies behind the descending layer of the transverse, meso-colon, by which it is 
covered in front. The remaining portion of the small intestine is surrounded by the 
peritoneum, excepting along its attached or mesenteric border ; here a space is left 
for tlie vessels and nerves to pass to tho gut. 

The muscular coat consists of two layers of fibres, an external or longitudinal, 
and an internal or circular layer. The longitudinal fibres are thinly scattered over 
the surface of the intestine, and are more distinct along its free bol der. The circular 
fibres form a thick, uniform layer; they surround the cylinder of the intestine in the 
greater part of its circumference, but do not form complete rings. The muscular 
coat is thicker at the upper than at the lower part of the small intestine. 

Tho cellular or sn.bmucous coat connects together tho mucous and muscular 
layers. It consists of loose, filamentous, areolar tissue, which forms a nidus for 
the subdivision of the nutrient vessels, previous to their distribution to the mucous 
surface. 

The mucous membrane is thick and highly vascular at the upper part of the 
small intestine, but somewhat paler and thinner below. It consists of the following 
structures : next the cellular or submucous rtwt is a layer of unstriped muscular 
fibre, the musoularis mutiosje; internal to this is a quantity of retiform tissue, 
enclosing in its meshes lymph-corpuscles, and in which the blood-vessels and nerves 
ramify. Lastly, on the inner surface (A' this tissue is a single layer of epithelial cells, 
which throughout tho intestines are columnar in character. They are granular in 
appearance, and possess a clear oval nucleus. At this superficial or unattached end 
they presont a distinct layer of highly refracting material, marked by vertical strife, 
which were formerly believed to be minute channels, by which the chyle was taken 
up into the interior of the coll, and by them transferred to the lacteal vessels of the 
mucous membrane. It presents for examination the following constituents 

' Simple follicles. 

Valvuhc eonnivonles. | Duodenal glands. 

Villi. * Glands. ' Solitary glands. 

(Agminate or Peyer’s glands. 

The valvulce connivcntes (valves of Kerkring) are reduplications or foldings of the 
mucous membrane and submucous tissue, containing no muscular fibres. Unlike the 
folds in the stomach the^ are permanent, and are not obliterated when the intestine 
is distended. They extend transversely across the cylinder of the intestine for about 
one-half or tw<?-thirds of its circumference. The larger folds are about two inches in 
length, and one-third of an inch in depth-at their broadest part; but the greater 
number are of smaller size. The larger and smaller folds alternate with each other. 
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They are not found at the commencement of the duodenum, but begin to appear 
about one or two inches beyond the pylorus. In the lower part of the descending 
portion, below the point where the common chol^dic and pancreatic ducts enter the 
intestine, they are very large and closely approximated. In the transverse portion 
of the duodenum and upper half of the jejunum they are large and numerous; and 
from this point, down to the middle of the ileum they diminish considerably in size. 
In the lower part of the ileum they almost entirely disappear; hence the compara¬ 
tive thinness of this portion of the intestine, as compared with the duodenum and 
jejunum. The valvulse conniventcs retard the passage of the food along the intes¬ 
tines, and afford a more extensive surface for absorption. 

The villi are minute, highly vascular processes, projecting from the mucous mem¬ 
brane of the small intestine throughout its whole extent, and giving to its surface a 


364.- - J)iiigrannnatic Section of a Villus. 
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fjh Epithelium only partinlly shaded in. I. Cent ml chylo-vrawpl : the cells forming flic Vrwellifivn boon Irs*. shucM 
to distinguish them from the culls of tin* parenchyma of the villos. m. Mnscle-librcs running up by t he side of the 
chyle-vessel. It will be noticed that each muscle fibre is surrounded by t.ho reticulum, and by this reticulum the 
muscles m*e attached to the cells forming the membrane propria, as at e*, or to the reticulum of the villus. 

Lymph-corpuscles, marked by a spherical nucleus and a clear zone of protoplasm. V. Upper limit of the cliyle- 
vessel. e, e, t J . Cells forming t-lio mcmbmim propria. It wilt he seen that there is hardly any difference lx 1 tween 
the cells of the parenchyma, the endothelium of the vpprr part of the chyle-vessel, and the cells of the mcni- 
brana propria. V. Blood-vessels. r. Dark line at the base of the epithelium formed by t.ho reticulum. It will ho 
seen that the reticulum penetrates betvft'en all the other elements of the villus. Tho reticulum contains thicken- 
Ingsyor ‘ nodal points.’ The diagram show's that the cells of the upper part of the. villus are larger and contain a 
larger zone of protoplasm than those of the lower part. The cells of the upper part of the chyle-vessel differ 
somewhat from those of the lower part, in that they more nearly resemble the cells of the parenchyma. 

• 

velvety appearance. In shape some arc triangular and laminated, others conical 
or cylindrical, with clubbed or filiform extremities. They are largest and most 
numerous in (lie duodenum and jejunum, and become fewer and smaller in the 
ileum. Krause estimates their number in the uppbr part of the small intestine at 
from fifty to ninety in a square line ; a fid in the lower part from forty to seventy; 
the total number for the whole length of the intestine being about four millions. 

The structure of the villi has been studied recently by mafly eminent anatomists. 
We shall here follow the description of Dr. Watney,* whose researches have a most 
important'bearing on the physiology of that which is the peculiar function of this 
part of the intestine, the absorption of fat. *. 

* Phil. Trans, vol. clxvi. pt. 2. 
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The essential parts of a villus are the lacteal vessel, the blood-vessels, the epithe¬ 
lium, the basement membrane and muscular tissue of the mucosa, and the cells and 
reticular tissue which fill up the interspaces. 

These structures ate arranged in the following manner. Situated in the centre of 
the villus is the lacteal, terminating near the summit in a blind extremity ; running 
along this vessel are unstriped muscular fibres ; surrounding it is a plexus of capillary 
vessels, the whole being enclosed by a basement membrane, supporting columnar epi¬ 
thelium. Those structures which are contained within the basement membrane— 
namely, the lacteal, the muscular tissue, and the blood-vessels—are surrounded and 
enclosed by a delicate reticulum which, forms the matrix of the villus, and in the 


365.—Two "Villi magnified. 




Natlmui r 



Aritry 


366.—Transverse Section of Crypts of Lieberkiihn. 
(Klein and Noble Smith.) 



mealies of which arc found large flattened cells, with an oval nucleus, and, in smaller 
numbers, lymph-corpuscles. These latter are to he distinguished from the larger cells 
of tho villus by their behaviour with reagents, by their size, and by the shape of their 
nucleus, which is spherical. Transitional forms, however, of all kinds are met with 
between the lymph-corpuscle and the proper cells of the villus. 

Tho Incteals are in some cases double, and in some animals multiple. Situated in , 
the axis of the villi, they commence by dilated csecal extremities near to, but not 
quite at, the summit of the villus. The walls are composed of a single layer of endo¬ 
thelial cells, the interstitial substance between the cells being continuous with the 
reticulum of the matrix. <- 

«• 

< 

367.— Longitudinal Section ol’Grypts of Lieberkiihn. Goblet-cells seen among the 
Columnar Epithelial (Jells. (Klein and Noble Smith.) 



The muscular .fibres are derived from the muscularis mucoste, and a,re arranged in 
bundles around the lacteal vessel, extending from the base to the summit of the villus, 
and giving off laterally individual muscle-cells, which are enclosed by the reticulum, 
and by it are attached to the basement membrane. 

The blood-vessels form a plexus between the lacteal and the basement membranes, 
and are enclosed in the‘reticular tissue; in the interstices of the capillary plexus which 
they form are contained the cells of the villus. 

These structures are surrounded by the basement membrane, which is made up of 
a stratum of endothelial cells, and upon which is placed a layer of columnar epithelium. 
The reticulum of the matrix is continuous through the basement membrane (that is 
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through the interstitial substance .between the individual endothelial cells) with the 
interstitial cement-substance of the columnar cells of the surface of the villus. Thus 
we are enabled to trace a direct continuity between the interior of the lacteal and the 
surface of the villus by means of the reticular tissue, and it is along this path that, 
according to Dr. Watney, the chyle passes in the process of absorption by the villi. 
That is to say, it passes through the interstitial substance between the epithelium cells, 
through the interstitial substance of the basement-membrane, the reticulum of the 
matrix and the interstitial substance between the endothelial plates of the lacteal, all 
which structures have l>een shown to be continuous with one another, and being 
probably semi-fluid, do not offer any obstacle to tlie passage of the molecular laisis of 
the chyle. 

All those points are illustrated by the accompanying diagram by Dr. Watney (fig. 
364), for which 1 have to express my best thanks to him, and a comparison with fig. 
365 will show the chief points in which the new differs from the old description. 

The simple follicles, or crypts of Licbcrkiihn (fig. 367)’ are found in considerable 

numbers over every part of the mucous 
membrane of the small intestine. They 
consist of minute tubular depressions of 
the mucous membrane, arranged perpen¬ 
dicularly to the surface, upon which they 
open by small circular apertures. They 
may lie seen with the aid of a lens, their 
orifices appearing as minute dots, scattered 
between the villi. Their walls are thin, 
consisting of a layer of basement-mem¬ 
brane (which is, in fact, an endothelial 
membrane) lined by columnar epithelium, 
and covered on their exterior by capillary 
vessels. Their contents vary even in 
health, and the purpose served by their 
secretion is still very doubtful. 

The duodenal, or Brunner’s glands, 
are limited to the duodenum and com¬ 
mencement of the jejunum. They are 
small, flattened, granular bodies, em¬ 
bedded in the submucous areolar tissue, 
and open upon*bhe surface «f the mucous 
membrane by minute excretory ducts. 
Thdy are most numerous and largest 
near the pylorus. They may lie eompared 
to the elementary lobules of a salivary gland spread out over a broad surface, instead 
of being collected in a mass. In structure they resemble the pancreas. 

The solitary glands (glandule solit-aria') are found scattered throughout the 
mucous membrane of the small intestine, but are most numerous in the lower part 
of the ileum. They are small, round, whitish liodies, from half a line to a line in 
diameter. Their fine surface is covered with villi, and each gland is surrounded* by 
openings of follicles of Lieberkiihn. They are now recognised as lymphoid follicles, 
and consist of a. dense interlacing retiform tissue, closely packed with lymph-corpuscles, 
and permeated with an abundant capillary network (fig. 368). The interspaces of 
the retiform tissue are continuous with larger lyirfyh-spaces at the base of the gland 
through which they communicate with ihe lacteal system. They are situated partly 
in the submucous tissue, partly in the mucous membrane, where they form slight 
projections of its epithelial layer, after having penetrated the muscnlaris mucosas. The 
villi which are situated on them are generally absent from the very summit (or 
‘ cupola,’ as Frey calls it) of the gland. » 

Peyer’s glands (figs. 369-371) may be regarded as aggregations of solitary glands, 
forming circular or oval patches from twenty to thirty in number, and varying in 

DU 


368.—Transverse Section through tlie equa¬ 
torial plane of three of. 1 V.ycr’s Follicles 
from the Rabbit. 
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length from half an inch to four inches. They are largest and most numerous in 
the ileum. In the lower part of the jejunum they are small, of a circular form, and 
few in number. They are occasionally seen in the duodenum. They are placed 
lengthwise in the intestine, covering the portion of the tube most distant from the 
attachment of the mesentery. Each patch is formed of a group of the above- 
deBcril>ed lymphoid follicles covered with mucous membrane. Each is surrounded 


369.—Patch ol' Fever's Glands. 370.—A portion of the above magnified. 

From the lower part of the Ileum. 
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371.—Vertical Section of one of* Foyers Pal dins from Man, injected through its 

lymphatic canals. 



a. Villi with their chylc-passagp.-. 6. Follicles of Lieberkhhn. r. Mmcularis mncotfc. d. On pula or apex of solitary 
glands, <\ Mesial zone of glands. /. Base of glands. <j. Points of exit of the chyle-passages from the villi, and 
entrance into the true mucous membrane, h. Itefclforra arrangement, of the lymphatics hi the mesial zone. 
i. Course of the latter at the base of the glands, k. Confluence of the lymphatics opening into the vessels of the 
submucous tissue, h Follicular tissue of the latter. 


by a zone, or wreath of simple follicles, and the interspaces between them are 
covered with villi, while the surface of the gland is destitute of these structures. The 
mucous and submucous coats of the intestine are intimately adherent, and highly vas¬ 
cular, opposite the Feyerian glands. They are largest and most developed during the 
digestive process. 




LARGE INTESTINE. 


The La tics e Intestine. 


The large intestine extends from the termination of the ileum to the anus. It is 
about five feet in length, being one-fifth of the whole extent of the intestinal canal. 
It is largest at its commencement at the caacum, and gradually diminishes as far as the 
rectum, where there is a dilatation of considerable size, just above the anus. It differs 
from the small intestine in its greater size, its more fixed position, and its sacculated 
form. The large intestine, in its course, describes an arch, which surrounds the 
convolutions of the small intestine. It commences in the right iliac fossa, in a dilated 
part, the caecum. It ascends through the right lumbar ami hypochondriac regions to 
the under surface of the livpr; passes transversely across the abdomen on the con¬ 
fines of the epigastric and umbilical regions, to the left hypochondriac region ; de¬ 
scends through the left lumbar region to the left iliac fossa, where it becomes convo¬ 
luted, and forms the sigmoid flexure ; finally it enters the “pelvis, and descends along 

its posterior wall to the anus. The large 

T, ' e fTRcurn and Colon laid open to j n testine is divided into the ctecum, colon, 
show tlic Ileo-ctecal Valve. , 

and rectum. 

- The (Jrncnm (emus, blind) (fig. 372) is 

the large blind pouch, or cnl-de-sac, in which 
the large intestine commences. It is the 
most dilated part of the tube, measuring 
about, two and a, half inches, both in its 
vertical and transverse diameters. It. is 
situated in the right iliac, fossa, immedi¬ 
ately behind the anterior abdominal wall, 
being retained in its place by the peritoneum, 
which passes over its anterior surface and 
sides; its posterior surface being connected 
by loose areolar tissue with the iliac fascia. 
Occasionally it is almost completely sur¬ 
rounded by peritoneum, which forms a 
distinct fold, the mesoesveum, connecting 
its back part with the iliac, fossa. When 
tin’s fold exists the caecum obtains consider- 
* able freedom of movement. Attached to 
its lower and back part is .the appendix 
vermifen mis, a long, narrow, worm-shaped 
tul>e, the rudiment of the lengthened caecum 
found in all the mammalia except the 
orang-outang and wombat. The appendix varies from three, to six inches in 
length, its average diameter being about equal to that of a gooseqnill. It is usually 
directed upwards and inwards behind the caecum, coiled upon itself, and terminates 
in a blunt point, being retained in its position by a fold of peritoneum, which 
sometimes forms a mesentery for it. Its canal is small, and communicates with the 
ciecum by an orifice, which is sometimes guarded with an incomplete valve. *Its 
coats are thick, and its mucous lining furnished with a large number of solitary 
glands. . 

Ileo-cmcal Valve .—The lower end of the ileum terminates at. the inner and back 
jiart of the large intestine, opposite the junction <Sf the ciccum with the colon. At 
this point the mucous membrane formS two valvular folds, which project into the 
large intestine, and are separated from each other by a narrow elongated aperture. 
This is the ileo-csecai valve (valvula Bauhini). Each fold* is semilunar in form. 
The upper one, nearly horizontal in direction, is attached by its convex border to the 
point of junction of the ileum with the colon; the lower segment, t^ the point of 
junction of the ileum with the caecum. Their free concave margins project into the 
intestine, separated from one another by a narrow slit-like aperture, directed trans- 
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versely. At each end of this aperture the two segments of the valve coalesce, and 
are continued as a narrow membranous ridge around the canal of the intestine for a 
short distance, forming the frmna, on retinacula of the valve. The left end of this 
aperture is rounded; the right end is narrow and pointed. 


373.—Diagram of the relations of the Large Intestine and Kidney from behind. 



Each segment of the valve is formed by a reduplication of the mucous membrane 
Bind of the circular muscular fibres of the 'intestine, the longitudinal fibres and 
peritoneum being continued uninterruptedly across from one intestine to the other. 
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When these are divided or removed, the ileum may lie drawn outwards, and all traces 
of the valve will be lost, the ileum appearing to open into the large intestine by a 
funnel-shaped orifice of large size. 

The surface of each segment of the valve directed towards the ilenm is covered 
with villi, and presents the characteristic structure of the mucous membrane of the 
small intestine; whilst that turned towards the large intestine is destitute of villi, 
and marked with the orifices of the numerous tubular glands peculiar to the mem¬ 
brane in the large intestine. These differences in structure continue aa far as the 
free margin of the valve. 

When the Oiccnm is distended, the margins of the opening are approximated, so 
as to prevent any reflux into the ileum. 

The colon is divided into four parts—the ascending, transverse, descending, and # 
the sigmoid flexure. 

The ascending colon is smaller than the caecum. It .passes upwards, from tho 
1 ight iliac fossa to the under surface of the liver, on the right of the gall-bladder, 
where it bends abruptly inwards to the left, forming the hepatic flexure. It is 
retained in contact with the posterior wall of the abdomen by the peritoneum, 
which c over s its anterior surface,anti aides, its posterio r, surface being connecte 3 ”Ti>y 
loosejsuteolaE,tissue with the Quadrates lumborum and right kidn ey (figs. 373, 374): 
sometimes the peritoneum almost completely invests it, and forms a distinct but 
narrow meso-colon. It is in relation, in front, with the convolutions of the ileum 
and the abdominal parietes; behind, it lies on the Quadrates lumborum muscle and 
right kidney. 

The tran sverse colo n . tho longest part of the large intestine, {Kisses transversely 
from right to left across the abdomen, opposite the confines of the epigastric and 
umbilical zones, into the left hypochondriac region, where it curves downwards 
beneath the lower end of the spleen, forming the splenic Jltxure, In its course it 
describes an arch, the concavity of which is directed backwards towards the ver¬ 
tebral column; hence the name, transverse arch of the. colon. This is the most 
movable part of the colon, being almost completely in vested by p eritoneum, and 
connected to the spine behind by a large”*and wide dupllcatere of that membrane, the 
transverse meso-colon. It is i n relati on, by its upper su rface, with the liver andgall- 
bladdcr, the great curvature of t h g s tomach, and the lo wer en d of the spleen ; by its 
under surface, with the small intestines; by its anterior surface, with the ante rior 
layers of the great omentum and thp abdominal pa rietes; by its posterior surface, 
with tlTedransverse meso-colon and third portion of the duodenum. 

The descending colon passes almost vertically downwards through {he left hy{»o- 
cltondriac and lumbar regions to ^he upper ,part of the loft iliac fossa, where it 
terminates in the sigmoid flexui’e. It is retained in position by the peritoneum, 
which covers its, anterior surface and sides, its posterior surface being connected 
by areolar tissue with the left crus of the Diaphragm, the left kidney, and the 
Quadrates lumborum (figs 373, 374). It is smaller in calibre and more deeply 
placed than the ascending colon, and is very rarely covered with peritoneum on its 
posterior or outer surface. 

The sigmoid flexure is the narrowest part of the colon; it is'sjjuiated in t hej eft 
iliac fossa, commencing from the termination of the descending colon, at the marg in 
6 f*TEe"crest oT The ilium, and ending in the rectum, opposite the left sacro-iliac 
symphysis. It curves in the first place upwards, and then descends vertically, 
and to one or the other side, like the letter B -hence its name. It is retained in 
its place by a loose fold of peritoneum, •tho sigmoid meso-colon. It is in relation, in 
front, with the small intestines and abdominal parietes; behind, with the iliac fossa. 

The llect/um is the terminal part of the large intestine,* and extends from the 
sigmoid flexure to the anus; it varies in length from six to eight inches, and has 
received its name from being less flexuous than any other part of the intestinal 
canal. It commences opposite the left sacro-iliac symphysis, passes obliquely down¬ 
wards from left to right to the middle of the sacrum, forming a gentle curve to the 
right side; it then descends in front of the lower part of the sacrum and coccyx, 






662 



straight, the* upper part being directed obliquely from the left side to the median 
line, the middle portion being curved in the direction of the hollow of the sacrum 
and coccyx, and the lower portion presenting a short curve in the opposite direction. 
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The rectum is c ylindrica l, not sacculated like the rest of tlie large, iiitegtine; it is 
narrower at its upper part than the sfghibid flexure, gradually increases in size as it 
descends, and immediately above the aims presents a considerable dilatation, capable 
of acquiring an enormous size. Tlio rectum is divided into three portions—upper, 
middle, and lower. 

The upper portion, which includes about, half the length of the tube, extends ob¬ 
liquely fro in,the left sacro-iliac symphysis to the middle of the th ird piece of t h e s acrum. 
It is almost completely surrounded by peritoneum, and connected to the sacrum behind 
by a duplicator© of that membrane, the nwso-rectnm. l ^ is in r elation behind, with 
the Pyriformis muscle, the sacral plexus o f nerves, and the branches of the internal 
i liac ar tery pf the left side, which separate it from the sacrum and sacro iliac symphysis; 
in front it is separated, in the male, from the posterior surface of the bladder; in the 
female, from the posterior surface of the uterus, and its appendages, by some convolu¬ 
tions of the small intestine. , 

The middle portion of the rectum is about three inches in length, and extends as 
far as the tip of the coccyx. It is closely connected to the concavity of the sacrum, 
and c ov ered by peritoneum only on the upper part'of its anterior surface. It is in 
relation, m front in the male, with tliA-tria ngu lar jM>riiou of the base of the bladder, 
the vesieulsustuninales, and yasa doferentia ; more anteriorly, with the ujjdersurface 
of th e p rostate. In the female, it,is adherent to the posterior wall of the vagina. 

The lower portion, is about an inch or an inch and a. half in length; it. curves 
backwards at the fore part of the prostate gland, and t erminates at the anus. This 
portion of the intestine receives qp peritoneal covering. It is invested by the In¬ 
terna) sphincter, supported by tlie Levatoros ani muscles, and surrounded at its ter¬ 
mination by the External sphincter. J11 the male, i t is separated from the membra¬ 
nous portion and bulb of the urethra by a triangular space; and in the fc jia^ e. a 
similar space intervenes between it and the vagina. This space forms by its base the 
perinieunu- 

&'fracture. —The largo intestine lias four coats—serous, muscular, cellular, and 
mucous. 

The serous coat is derived from the peritoneum, and invests the different portions 
of the large intestine to a variable extent. The .caecum is covered only on its anterior 
surface and sides; more rarely it is almost completely invested, being held in its 
position by a duplieature, t he meso-aeeum. The ascending and descending colon are 
usually covered only in front. Thp transverse colon is almost completely invested, 
the parts corresponding to the attachment of the great omentum and transverse 
meso-eolon being alone excepted. Tlie sigmoid flexure is nearly completely surrounded, 
the point corresponding to the ^ttachmenj of the sigmoid meso-colon being ex¬ 
cepted. The upper part of the rectum is almost completely invested by tlie perito¬ 
neum ; the middle portion is covered only on its anterior surface; and the lower 
portion is entirely devoid of any serous covering. In the course of the colon and 
upper part of the rectum tlie peritoneal coat is thrown into a number of small pouches 
filled with fat, called appendices epiploicw. They are chiefly appended to tlie trans¬ 
verse colon. - 

The muscular coat consists of an external longitudinal and an infernal circular 
layer of muscular fibres. * 

The longitudinal fibres are not found as a uniform layer over the whole surface 
of the large intestiue. In the caecum and colon they are especially collected into 
three flat longitudinal bands, each being about li^lf an inch in width. These bands 
commence at the attachment of the appendix vermiformis to the caecum : one, the 
posterior, is placed along the attached border of tlie intestine; the anterior band, 
the largest along the arch of the colon, corresponds to the, attachment of the great 
omentum, but is in front in the ascending and descending colon and sigmoid 
flexure ; the third, or lateral band, is found on the inner side of the ascending 
and descending colon, and on the under border of the transverse coloti. These bands 
are nearly one-half shorter than the other parts of the intestine, and serve to produce 
the sacculi which are characteristic of the caecum and colon; accordingly, when 
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they are dissected oft’, the tube can be lengthened, and its sacculated character be¬ 
comes lost. In the sigmoid flexure the longitudinal fibres become more scattered, but 
upon its lower part, and round the recffum, they spread out and form a thick uniform 
layer. 

The circular fibre* form a thin layer over the eteeiim and colon, being especially 
accumulated in the intervals between the sacculi; in the rectum they form a thick 
layer, especially at its lower end, where they become numerous, and form the Internal 
sphincter. 

The cellular coat connects the muscular and mucous layers closely together. 

The mucous membrane , in the caecum and colon, is pale, and of a greyish or pale 
yellow colour. It, is quite smooth, destitute of villi, and raised into numerous cres¬ 
centic folds which correspond to the intervals between the sacculi. In the rectum it 
is thicker, of a darker colour, more vascular, and connected loosely to the muscular 
coat, as in the (esophagus. When the lower part of the rectum is contracted, its 
mucous membrane is thrown into a number of folds, some of which, near the anus, 
are longitudinal in direction, and are effaced l»y the distension of the gut. Besides 
these there are certain permartent folds, of a semilunar shape, described by Mr. 
Houston.* They are usually three in number; sometimes a fourth is found, and 


375.—Minute Structure of Large Intestine. 



) Surface of mucous membrane, with 
j opening of Lieht-rkilim's loliiclcrf. 


SoUtury^Gltuul. 


LieberkiUm's folliclea. 


Muscular is mucosa? (two layers). 
Submucous connective' tissue. 


occasionally only two are present. One is situated near the commencement of the 
rectum, on 'the right side ; another extends inwards from the left side of the tul>e, 
opposite the middle of the sacrum ; the largest and most constant one projects back¬ 
wards from the fore part of the rectum, opposite the base of the bladder. When a 
fourth , is present, it is situated about an inch above the anus on the back of the 
rectum. These folds are about half an inch in width, ami contain some of the circu¬ 
lar fibres of the gut. In the empty state of the intestine they overlap each other, as 
Mr. Jlouston remarks, so effectually as to require considerable manoeuvring to con¬ 
duct a bougie or the finger along the canal of the intestine. Their use seems to be, 
‘ to support the weight of fs-epal matter, and prevent its urging towards the anus, 
where its presence always excites a sensation demanding its discharge.’ 

As in the small intestine, the mucous membrane consists of a muscular layer, the 
muscularis mucosae; of a quantity of retiform tissue in which the vessels ramify; of a 
basement-membrane and epithelium, which is of the columnar variety, and exactly 
resembles the epithelium' found in the small intestine. The mucous membrane of 
this portion of the bowel presents for examination simple follicles and solitary 
glands. r 

The simple follicles are minute tubulap prolongations of the mucous membrane, 
* I>ub. llosp. Reports, vol. V. p. 163. 
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arranged perjjendicularly, .side by side, over its entire surface; they are longer, more 
numerous, and placed in much closer apposition than those of the small intestine; 
and they open by minnto rounded orifices upon the surface, giving it a cribriform 

appearance. 

The solitary ylamia (fig. 375) in the large intestine are most abundant in the 
cwcurn arid apjxmdix vermifonnia, but are irregularly scattered also over the rest of 
the intestine. They are similar to those of the small intestine. 

The nerves of the intestino are derived from the plexuses of sympathetic nerves 
around the mesenteric arteries. From this source they run to a plexus of nerves and 
ganglia situated lietween the circular and longitudinal fibres (Auerbach’s plexus) from 
which the nervous branches are distributed to the muscular coats of the intestine. 
From this plexus a secondary plexus is derived (Meissner’s plexus) (fig. 376), which is 

376.—Meissner’s Plexus. (Klein and Noble Smith.) 



ti. Groups of multi polar gauglion-wlls. rtioli with a rlnir uudeitn, fit the ciilar^i! parts of;the plexus. b. Large 
single ganglion-cells, apparently unipolar, each with a clear nucleus connects l with the brunches of the plexus. 


formed by branches which have perforated the circular muscular fibres. This plexus 
lies between the muscular and mucous coats of the intestine. It is also gangliated, 
and from it the ultimate fibres pass to the muscularis .mucosa; and to the mucous 
membrane. 

The Liveh. 

The liver is a glandular organ of lapge size, intended mainly for the secretion of 
the bile, but effecting also important changes in certain constituents of the blood in 
their passage through the gland. It is situated in the rigjit hypochondriac region, 
and extends across the epigastrium into the left hypochondrium. It is the largest 
gland in the Body, weighing from three to four pounds (from fifty to sixty ounces 
avoirdupois). It measures, in its t ransver se diameter, from ten to twelve^ inches ; 
from six to seven in its antero-posterior; anTis about three inches thick at th e, bac k 
part of the right lobe, which is the thickest part. 
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[ts upper surface is convex, directed upwards and forwards, smooth, covei-ed by 
peritoneum. It is in relation with the under surface of the Diaphragm ; and below, 
to a small extent, with the abdominal parietes. The surface is divided into two 
unequal lobes, the right and left, by a fold of peritoneum, the suspensory or broad 
ligament. 

Its wider surface is concave, directed downwards and backwards, and in relation 
with the~s tom ftgh and d uode num, the hepaticjflexuro of the colon, and the right 
kidney and suprarenal capsule. The surface is divided by aTlongitudiOal fissure into 
a right and left lobe. 

The posterior border is rounded and broad, and conn ected to_fe he Diaph ragm by 
the coronaiytTgarnent; it is in relation with this aorta, the inferior vena cayti, and the 
eruraTofthe Diaphragm. 

The anteriorfttordsr is thin and sharp, and marked, opposite the attachment of 
the broad ligament, by a deep notch. In adult males this border usually corre¬ 
sponds with the margin of the ribs; but in women and children it usually projects 
below the ribs. 

The right extremity of the liver is thick and rounded, whilst the left is thin and 
flattened. 

Changes of 1 ‘oxi/ion .—The student should make himself acquainted with the different 
circumstances under which the, liver changes its position, as they are of importance in 
determining the existence of enlargement or other disease of tho organ. 

Its position varies according to the posture of the body; in the upright and sitting 
posture it usually recedes behind the ribs. Its position varies, also, with the ascent or 
descent of the Diaphragm. In a deep inspiration the liver descends below the ribs; in 
expiration it is raised to its ordinary level. Again/ in emphysema, where the lungs are 
distended, and the Diaphragm descends very low, the liver is pushed down ; in some other 
diseases, as phthisis, where the Diaphragm is much arched, the liver rises very high up. 
Pressure from without, as in tight-lacing, by compressing the lower part of the chest, dis¬ 
places the liver considerably, its anterior edge often extending ns low as the crest of the 
ileum ; and its convex surface is often, at the same time, deeply indented from pressure of 
the ribs. Again, its position varies greatly, according to the greater or less distension of 
the stomach and intestines. When the intestines are empty, the liver descends in tho 
abdomen; hut when they are distended, it is pushed upwards. Its relations to surrounding 
organs may also be changed by the growth of tumours, or by collections ol‘ fluid in the 
thoracic or abdominal cavities. 

Ligaments. —The ligaments of tlio liver {fig. 377) are fi ve in number, four being 
formed of"~folds of peritoneum : the fifth, the l iyamsnturn teres, is a round fibrous 
cord, resulting from the obliteration of the unfbilical vein. The ligaments are the 
longitudinal, two lateral, Coronary, and round. 

The longitudinal ligament (broad, falciform, or suspensory ligament) is a broad 
and thin antero-posterior peritoneal fold, falciform in shape, its base being directed 
forwards, its apex backwards. It is attached by one margin to the tyider surface of 
the Diaphragm, and the posterior surface of the sheath of the right Rectus muscle as 
low down as tlie umbilicus; by its hepatic margin it extends from _the notch on the 
anterior margin of the liver, as far back as its posterior bolder. It consists of two 
layers of peritoneum closely united together. Its anterior free edge contains the 
round ligament between its layers. 

The lateral ligaments, two in number, right and left, are triangular in shape. 
They are formed of two layers of peritoneum united, and ex tend fr om the sides of 
tho Dia p hragm to the adjacent margins of the posterior border of the organ. The 
left_is th e longer of the two, and lies in front of the oesophageal opening in the Dia¬ 
phragm. ' 

The cor onar y ligament connects the posterior border of the liver to the Dia¬ 
phragm. It is formed by the reflection of the peritoneum from the Diaphragm on to 
the upper and lower margins of tho posterior border of the organ. The c oronary 
l igam ent consists of. two layers, which are continuous on each side with the lateral 
ligaments - ; and in front, with the longitudinal ligament. Between the layers, a 
large oval interspace is left uncovered. by peritoneum, and connectedDia¬ 
phragm by a firm ar eolar tissue. This space is subdivided, near its left extremity, 
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into jtwo parts by a deep notch (sometimes a canal), which lodges the inferiorjena 
cava, andTrito which open the h epati c yeins. 

The rourt dltQa ment ( fig. 378) is a fibrous eord resulting from the obliteration of 
the umbilical vein. It as cends fro m the umbilicus, in the anterior fr ee margi n of 
the longitudinal ligament, to~the notch in the anterior border of the liver, from 


377 -—The liver. Upper Surface. 



which it may be traced along the longitudinal fissure on the under surface of the 
liver, aslarlla dk a s the inferior vena cava. 

.Fissures (fig. 378). —Five fissures are seen upon the under surface of the liver, 
which serve to divide it into five lobes. They are the longitiidinal fissure, the fissure 
of the ductus venosus, the transverse fissure, the fissure for the gall-bladder, and the 


378. -The Liver. Under Surface. 



fiss ur e for the vena_cava. They are arranged in the form of the letter A; the 
a pex o f the letter corresponding to thejposterior maigiiTof TEellver, its base to the 
anterior free border. The connecting bar would represent the transverse fissure; the 
two converging limbs posterior to this would represent, the left one, the fissure for the 
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ductus venosus; the right one, the fissure for the inferior vena cava; the two 
diverging limbs anterior to the croas bar would represent the umbilical fissure 
(left), and the fissure for the gall-bladder (right). 

The longitudinal fissure, is a deep groove, which extends from tho notch on the 
anterior margin of the liver to the posterior border of the organ. It separates tho 
right and left lobes; the transverse fissure joins it, at right angles, about one-third 
from its posterior extremity, and divides it into two parts. The anterior half i s 
called the umbilical fissure ; it TsT (Teeperthan tho posterior part, and lodges the 
und)iJieal ,yjsia- in the.foetus, or its remains (the round ligament) in the adult. This 
fissure is often partially bridged over by a prolongation of the hepatic substance, the 
•pons hepatis. 

The fi.s 8 ure.qf tlte~duclus v/.nosus is thejmek part of the long itudinal fis sure; it is 
shorter and shallower than the anterior portion. It lodg es in the hetus thejdiifitus 
venosus, and in the adult a slender fibrous cord, the obliterated remains of that 
vessel. S 

The transverse or portal fissure is a short but deep fissure, about two inches 
in length, extending transversely across the under surface of the right lobe, nearer 
to it.s posterior than its anterior border. It joins, nearly at light angles, with the 
longitudinal fissure. By (lie older anatomists this fissure was considered the gate¬ 
way (porta) of the liver; hence the large vein which enters at this - point was called 
the portal vein. Besides this vein, tho fissure transmits the h epatic a dery-and 
nerves,.and the hepatic duct and lymphatics. At their entrance into the fissure, the 
hepatic duct lies in front to the riglitj the hepatic artery to the left, and t he po rtal 
vein behind and between. 

The fissure for the yall-hladder (fossa, cyst.is ficlfeir) is a shallow, oblong fossa, 
pla ced on t he undersurface of the right lobe, parallel with the longitudinal fissure. 
It (■xTeiuIs from the anteiior free margin of the liver, which is occasionally notched, 
for its reception, to near the right extremity of the transverse fissure. 

The fissure for the vena cava is a short, deep fissure, occasionally a complete canal, 
which extends obliquely upwards from a little behind the right extremity of tho 
transverse fissure to the posterior border of the liver, where it joins the fissure for 
the ductus venosus. On slitting open the inferior vena cava which is contained in 
it, a deep fossa is seen, at the bottom of which the hepatic veins communicate with 
this vessel. This fi ssure is separated from the transverse fissure by the Johns 
c andatn s, and from fl ic tongltinTina l fissure by the Tobulus Spigelii. 

Tionjis,—Tfie lobes of the liver, like the ligaments and fissures, are five in number— 
the light lobe, 6he left lobe,' tho lolms 
caudatus. 

The right lobe is much larger than the left; the proportion between them being 
ns six to one. It occupies the right hypochondrium, and is separated from the left 
lobe, on its upper surface, by the longitudinal ligament; on its under surface by 
the longitudinal fissure; and in front by a deep notch. It is of a quadrilateral 
form, its under surface being-marked by three fissures—the transverse fissure, the 
fissure for the gall-bladder, and the fissure for the inferior vena cava; and by two 
shallow impressions, one in front (inipressiQ. coliqg), for the hepatic flexure of.jthe 
coIoeP; and one behind JJmprgssio r^nalis), for the right kidney and suprarenal 
capsule. 

The left lobe is smaller arid more flattened than the right. It is situateef in the 
epigastric and left hypochondriac regions, sometimes extending as far as the upper 
border of the spleen. Its upper surface is cop vex; its under c oncave surface rests 
upon..the_fMcmtof.jklio stomach ; and posterior border is in relation, with the 
cardiac orifice of the stoiqaeh. 

The lobus quadratus, or square lobe, is situated on the under^surface of the right 
lobe, bounded^in front by the free surface, of the liver; bghind, by thg.Jmnsye* 8 ® 
tSi&ure; cm the- right, by the fissure for the gall-bladder; and, on t he left , by the 
umbilical fissu re. 

■> The lobultts Spigelii proj ectg .from the back pact of theunder surface of tbe right 


quadratus, the lobulus Spigelii, and tho lobus 
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lobe’. It is bounded , in front, by the transvers e fissu re; o n t he right , by the fissure 
for t he vena cav a: and, oh the left, by the fissure for the ductus yenosus. 

The Johns candatus, or tailed "Tobe, is a small elevation of the hepatic substance, 
extending obliquely outwards, from the base of the lobus Spigelii, to the under surface 
of the right lobe. It se parate s the right extremity, of the transverse iiss.lire Jfrom the 
of the fissure loriEe inferior vena cava. 

Veshki./H.—T he vessels connected with the liver are also five in number: they 
are the hepatic artery, the portal vein, the hepatic vein, the hepatic duct, and the 
lymphatics. 

The hepatic artery, portal win, and hepatic duct, accompanied by numerous 
lymphatics and nerves, ascend to the transverse fissure, between the layers of the 
gastro-hepatic omentum ; tho hepatic duct lying to t h e right, the hepatic artery to 
the left, and the po rtal vein behind the other two. They are enveloped in a loose 
areolar tissue, the capsule of CSlissou, which accompanies the vessels in their course 
through the portal carnal#, in the interior of the. organ. • ^ 

The hepatic veins convey the blood from tho liver. They commence in tho 
substance of' the organ, and proceed through it to the, deep fossa in ils posterior 
border, where they terminate, by three large and several smaller branches, in tho 
inferior vena ca va. 

The hepatic .veins have no cellular investment; consequently, their parietes are 
adherent to the walls of the canals through which they run ; so that, on a section of 
the organ, these veihs remain widely open and solitary, and may be oasily dis¬ 
tinguished from the branches of tlio portal vein, which are more or less collapsed, 
and always accompanied by an artery and duct. 

The lymphatics arc large and numorous, consisting of a deep and superficial set. 
They have been already described. 

Nerves. —The nerves of the liver arc derived from..the hepatic plexus of tho 
sympathetic, from the pneumogastrie nerves, especially the left, and from the right 
phrenic. 

Structure. —The substance of the liver is composed of lobules, held together by 
an extremely fine areolar tissue, and of the ramifications of the portal vein, hepatic 
duct, hepatic artery, hepatic veins, lymphatics, and nerves ; the whole being invested 
by a, serous and a fibrous coat.. 

The serous coat is derived from the peritoneum, anti invests the entire surface 
of the organ, excepting at the attachment of its various ligaments, and at the bottom 
of the different fissures, whore it is deficient. It is intimately adherent to the fibrous 
coat. # . 

The jihrnus coat lies beneath the serous investment, and covers the entire 
surface of the organ. It is difficult of demonstration, excepting where the serous 
coat is deficient. At the transverse fissure it is continuous with the capsule of 
Glisson; and, on the surface of the organ, with the areolar tissue separating the 
lobules. 

The lobules form the chief mass of the hepatic substance; they may he seen 
either on the surface of the organ, or by making a section through the gland. 
They are small granular bodies, about the size of a millet-seed, measuring from one- 
twentieth to one-tenth of an inch in diameter. In tho human subject their outline 
is very irregular ; but in some of the lower animals (for example, the pig) they are 
well-defined, and, when divided transversely, have a polygonal outline. If divided 
longitudinally they are more or less foliated or oblong. The bases of the lobules are 
clustered round the smallost radicles (subloh ulm , )*o i the hepatic veins, to sthicfi each 
is cofipectqfiLTiy means of a small brarfch which*fssues from the centre of the lobule 
(intralolmlar). The remaining part of the surface of each lobule is imperfectly 
isolated from the surrounding lobules by a thin stratum of dreolar tissue, in which is 
contained a plexus of vessels (the interlobular plexus) and ducts. In some animals, 
as the pig, the lobules are completely isolated one from another by tjjis interlobular 
connective tissue. 

If one of the hepatic veins bo laid open, the bases of the lobules may be seen 
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through the thin wall of the vein on which they rest, arranged in the form of a 
tesselated pavement, the centre of each polygonal space presenting a minute aperture, 
the mouth of a sublobular vein (fig. >79). 

Each lobule is composed of a mass of cells {hepatic cells), surrounded by a dense 
capillary plexus, composed of vessels which penetrate from the circumference to the 
centre of the lobule, and terminate in a single straight vein, which runs through its 
centre, to open at its base into one of the radicles of the hepatic vein. Between the 
cells are also the minute commencements of the bile-ducts. Therefore, in the lobule 
we have all the essentials of a secreting gland; that is to say, (l) cells, by which the 
secretion is formed ;.(2) blood-vessels, in close relation with the cells, containing the 
blood from which the secretion is derived ; and ( 3 ) ducts, by which the secretion, 
when formed, is carried away. Each of these structures will have to be further 
considered. 

1 . The hepatic cells are of more or less spheroidal form ; but maybe rounded, 
flattened, or many-sided frefm mutual compression. They vary in size from the T7 nyrr 
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11. lxmgitiifliual fact ion of an hepatic vein. n. Por¬ 
tion of tin* canal from which tho vHn has been 
removed, b. Orifices of nlt .1 mate twigs of the vein 
(wuMobular), utt-uutH in the centre of the lolmles. 
After Kiernan. 
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Longitudinal section of a small portal vein and 
canal, after Kimiati. a. Portions of the canal 
from which the vein has been removed, b. Side 
* of the, portal vein in contact with the canal. 
The side of the vein which is separated from the 
canal by the hepatic artery and duct, with areolar 
tissue (Glisson’s capsule), d. Internal surface of 
the portal vein, through which are seen the out- 
'iines of the lobules and the openings, e, of the 
interlobular veins. /. Vaginal veins of Kicrnaii. 
f/. Hepatic artery, h. Hepatic duct. 


to the 3f) ' 0 n of an inch in diameter. They consist of a honeycomb network (Klein) 
without any cell-wall, and contain one or sometimes two distinct nuclei. In the 
nucleus is a highly refracting nucleolus with granules. Embedded in the honeycomb 
network are numerous yellow particles, the colouring matter of the bile, and oil-globules. 
The ®3lls adhere together by their surfaces so as to form rows, which radiate from the 
centre to the circumference of tho lobulos. As stated above, they are the chief agents 
in the secretion of the bile. * 

2 . The Blood-vessels.- .The blood in the capillary plexus, around the liver cells, is 

brought to the liver principally by'the portal vein, hut also to a certain extent by 
the hepatic artery. For the sake of clearness* the distribution of the blood derived 
from the hepatic artery may be considered first. 

The hepatic artery ehtering the liver at the transverse fissure, with the portal 
vein and hepatic duct, ramifies with these vessels through the portal canals. It gives 
off vaginal breaches which ramify in the capsule of Glisson, and appear to be destined 
chiefiy for the nutrition of the coats of the large vessels, the ducts and the investing 
membranes of the liver. It also gives off capsular branches which reach the surface 
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of the organ, terminating in its fibrous coat, in stellate plexuses. Finally, it ter¬ 
minates in a plexus formed on the outer surface of each lobule, by the ultimate rami¬ 
fications of the portal vein, and termed the interlobular plexus. 

The portal vein (fig. 380) also enters at the transverse fissure and runs through 
the portal canals, enclosed in Grlisson’s capsule, dividing into branches in its course, 
which finally break up into a plexus (the interlobular plexus) in the interlobular spaces 
between the lobules. In tboir course they receive the vaginal and capsular veins, 
eormsponding to the vaginal and capsular branches of the hepatic artery (fig. 380). 
Thus it will be seen that all the blood carried to the liver by the portal vein and 
hepatic artery, directly or indirectly, finds its way into the interlobular plexus. From 
this plexus the blood is carried into the lobule by capillary vessels which pierce its 
wall, and then converge from the circumference to the centre of the lobule ; forming 
a number of longitudinal vessels, which are connected by transverse or horizontal 
branches (fig. 381). In the interstices of the network of vessels thus formed are 
situated, as before said, the liver cells; and here it is that, the blood being brought 
into intimate connection with the liver cells, the bile is secreted. Arrived at the 
centre of the lobule, all these minute vessels empty themselves into one vein, of 



HnriMmt.nl swtinii I>( liver (di>K). The vena imrtm bus been injeeteil. if. Trunk of intei^ibiilar Vein. 
b . Trunk of intro Jobulur vein. A deli re.system of ciij^illary vessels is between them. 

• • 

considerable size, which runs down flic centre of the lobules from apex to base, and is 
called the intralobular vein. At the base of the lobule this vein opens directly into 
the sublobular vein, with which the lobule is connected, and which, as before men¬ 
tioned, is a radicle of the hepatic vein. The suhlobular veins, uniting into larger 
and larger trunks, end at litst in the hepatic veins, which do not receive any intra¬ 
lobular veins. Finally, the hepatic veins, as mentioned at p. 449, converge to form 
three large trunks which open into the vena cava inferior, while that vessel is situated 
in the fissure appropriated to it; at the hack of flic liver. 

3 . The Duels.— Having shown liow the blood is brought into intimate relation 
with the hepatic cells in order that the bile may be se&eted, it remains now only to 
consider the way in which the secretion, haviftg been formed, is carried away, 
Several views have prevailed as to the fliode of origin of tho hepatic ducts ; it seems, 
however, to be clear that they commence by little passages which are formed 
between the cells, and which have been termed intercellular biliary passages, or bile 
capillaries (fig. 382). These passages are merely little channels or interspaces left 
between the contiguous surfaces of two cells, or in the angle where ,three or more 
liver cells meet (fig. 382, c and d), and it seems doubtful whether there is any delicate 
membrane forming the wall of tho space. Tho channels thus formed radiate to the 
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circumference of the lobule, and, piercing its wall, form a plexus ( interlobular ) 
between the lobules. Front this plexus ducts are derived which pass into the 
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JJirrosropicnl wc-Lion from Mir liver of a rliflrl three 
inmithHold, hardened in chromic* arid. Tlir hepatic 
(ft), with their single nuclei, are arparated from 
the capillary wall by a small intervening space. The 
capillaries (a) contain closely cornpressci coloured, 
and a few colourless, blood-corpusclos. A few 
elongated nuclei belonging to the capillary wall arc. 
seen. Within the Him of junction (septum), between 
two hepatic cells, the transverse section of a biliary 
duct is seen as a small transparent space (V). There 
is also one at the angle, where several of tho&e cells 
cornu into contact (1/). 


portal canals, become enclosed in Glis- 
son’s capsule, and, accompanying the 
portal vein and hepatic artery (fig. 
383), join with other ducts to form 
two main trunks, which leave lhe 4 iver 
at the transverse fissure, and by this 
union form the hepatic duct. 
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A transverse section of a small portal canal and its 
vessels, after Kiornan. 1. Portal vein. 2. inter- 
lobular branches. 3. Vaginal branches. 4. Hepat ic 
duct. 5. Hepatic artery. 


Gall-bladder. 

The gall-bladder is the reservoir for the bile : it is a conical or pear-shaped mem¬ 
branous sac, lodged in a fossa on the under surface of the right, lobe of the liver, and 
extending from near the l ight extremity of the transverse fissure to the anterior free 
margin of the organ. It is about four inches lin length, one inch in breadth at its 
widest part, and holds from eight to ten drachms. It is divided into a fundus, body, 
and neck. 'The fundus, or broad extremity, is directed downwards, forwards, and to 
the right, and occasionally projects from the anterior border of the liver; the. hod// 
and neck are directed upwards and backwards to the left. The gall-bladder is held 
in its position by the peritoneum, which, in the majority of cases, passes over its 
under surface, but the serous membrane occasionally invests the gall-bladder, which 
then is connected to the liver by a kind of mesentery. 

J iela tiqjii, —The J>ody._Qf the gall-bladder is in rotation, by its upper surface, 
with the liv er, to which it is connected by areolar tissue and vessels; by its under 
s urfa ce, with the first po rfiop of. the duodenum, occasionally the pyloric end of the 
stopjach, and the hepatic flexure of the colon. The fundus is completely invested 
by peritoneum ; it is in relation, in front, with the abdominal parietes, i mmediatel y 
below the.nin th oostwt cartilage; Ijgbind, with the jransYerao. arch.of the colon. 
Tlie neck is narrow, and curves dpon itself like the italic letter f ; at its point of 
connection with the body and with the cystic duct, it presents a well-marked con¬ 
striction. 

C 

"When the gall-bladder is distended with bile or calculi, the fundus may be felt through 
the abdominal parietes, especially in an emaciated subject: the relations of this sac will 
also serve to explain the occasional occurrence of abdominal biliary fistulae, through which 
biliary calculi may pass out, and of the passage of calculi from the gall-bladder into the 
stomach, duodenum, or colon, which occasionally happens. 
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Structure.-~-Th.e gall-bladder consists of three coats—serous, fibrous and muscular, 
and mucous. *’ 

Tfie external or serous coat is derived from the peritoneum ; it completely invests 
the fundus, but covers the body and neck only on their under surface. 

The middle or fibrous coat is a thin but strong fibrous layer, which forms the 
framework of the sac, consisting of dense fibres which interlace in all directions. 
Plain muscular fibres are also found in this coat, disposed chiefly in a longitudinal 
direction, a few running transversely. 

The internal or mucous coat is loosely connected with the fibrous layer. It is 
generally tinged with a yellowish-brown colour, and is everywhere elevated into 
minuto rugae, by the union of which numerous meshes are formed; the depressed 
intervening spaces having a polygonal outline. The meshes are smaller at the fun¬ 
dus and neck, being most developed al>out the centre of the sac. Opposite the neck 
of the gall-bladder, the mucous membrane projects inwards so as to form a large 
valvular fold. * 

The mucous membrane is covered with columnar epithelium, and secretes an 
abundance of thick viscid mucus; it is continuous through the hepatic duct with 
the mucous membrane lining the ducts of the liver, and through the ductus com¬ 
munis choledochus with the mucous membrane of the alimentary canal. 

The Biliary Ducts are, the hepatic, the cystic, and the ductus communis 
chole dochus. ' 

The he patic duet is formed of JiXTSL trunks of nearly equal size, which iasng from 
the liver atjjjbe transverse fissure, one from t he r ight, the ot he r from the left Jobe ; 
these unite and pass downwards and to the right for about an inch and a half, 
to jojjiL.jit.aji acute angle with the cystic duct, and so form the ductus communis 
choledochus. 

The cggluiflucft the smallest of the three biliary ducts, is about an inch in length. 

It passes obliquely downwards and to the left from the neck of the gall-bladder, and 
joins thq^hepatic duct to form the common duct. It lies in the gastro-hepatic 
omentum in front of the vena porta*, the hepatic artery lying to its left side. The 
mucous membrane lining its interior is thrown into a series of crescentic folds, from 
five to twelve in number, which project into the duct in regular succession, and are 
directed obliquely round the tube, presenting much the appearance of a continuous 
spiral yalve. They exist only in the human subject. When the <lnet has bedh dis¬ 
tended. the interspaces between tho folds are dilated, so as to give to its exterior a 
sacculated appearance. 

The ductus eoMoiitnis choledochus, the largest of the three, is the common exere- 
tory duct of the liver aud gall-bladder. It is about three inches in length, of the 
diameter of a goose-quill, and formed by the junction of the cystic and hepatic ducts. 

It despends along the right border of the lesser omentum behind the first portion 
of the duodenum, in front of the vena portse, aud to the right of the hepatic artery; 
it then passes between the pancreas and descending portion of the duodenum, and, 
running for a short distance along the right side of the pancreatic duct, near its 
' termination, passes with it obliquely between the mucous and muscular coats, the two 
opening by a common orifice upon the summit of a papilla, situated at the inner side 
of the descending portion of the duodenum, a little below its middle. 

Structure. —The coats of the biliary ducts are an external or fibrous, and an in¬ 
ternal or mucous. The fibrous coa t is composed oft a strong fibro-areolar tissue, 
with a certain amount of muscular tissue, arranged, for the most part, in a circular ’ 
manner around the duct. The mucous coat is continuous with the lining membrane 
of the hepatic ducts and gall-bladder, and also with that of the duodenum ; and like 
the mucous membrane of these structures, its epithelium is of the columnar variety. 
It is provided with numerous mucous glands, which are lobulated and open by 
minute orifices, which are scattered irregularly in Jhe larger ducts. In the Smaller 
ducts, which lie in the portal canals in the substance of the liver, are* also a number 
of orifices, disposed in two longitudinal rows, which were formerly regarded as the 
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openings of mucous glands, but are merely the orifices of tubular. recesses, which 
occasionally anastomose, and from the sides of which saccular dilatations are 
given off. , 

The Pancreas. 


Ditser/.ion .—The pancreas may bo exposed for dissection in three different ways: I. By 
raisin" the liver, dm wing down the stomach, and tearing through the gastro-hepatic omentum 
and the ascending layer of the transverse moso-colon. 2. By raising the stomach, the*areh 
of the colon, and great omentum, and then dividing.the inferior layer of the transverse meso¬ 
colon. 3, By dividing the two layers of peritoneum, which descend from the great curvature 
of the stomach to form the great omentum ; turning the stomach upwards, and then cutting 
through the ascending layer of the transverse meso-colon. (See fig. 357, p. 640.) 


The Pancreas (var-kpiac, <M flesh) is a compound racemose gland, analogous in its 
structure to the salivary glands. In shape it is transversely oMlong, flattened from 
before backwards, and bears some resemblance to a dog’s tongue, its right extremity 
being broad and presenting a sort of angular bend from above downwards, called the 



head , whilst its left extremity gradually tapers to form the tail, the intermediate 
portion being called the body. It is situated transversely across the posterior wall of 
the abdomen, at the back of the epigastric and both hypochondriac regions. Its 
length varies from six to eight inches, its breadth is'an inch and a half, md its 
thickness from half an inch to an inch, being greater at its right extremity and along 
its upper border. Its weight varies from two to three and a half ounces, but it may 
reach six ounces. 

The right extrem ity or head of the pancreas (fig. 384) is curved upon itself from 
above downwards, and is embraced by the concavity of the duodenum. The common 
bile-duct descends behind, between* the duodenum and pancreas ; and the pancreatico¬ 
duodenal artery descends in front between tBe same parts. On the posterior aspect 
of the pancreas is ft lobular fold of the gland, which passes transversely to the left 
behind the superior mesenteric vessels, and thus these vessels are embraced by the 
substance of the gland. It is sometimes detached from the rest of the gland, and is 
cabled the lessee pancreas. 

Tho lesser end or tail of the pancreas is narrow; it extends to the left as far as 
the spleen, and is placed over the left kidney and suprarenal capsule. 
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The body of the pancreas is convex in front, and covered by the ascending layer 
of the transverse meso-colon and |he posterior surface of the stomach. * 

The posterior surface is concave, and lias, tho following structures interposed 
between it and the fh’st lumbar vertebra: the superior mesenteric artery and vein, 
the commencement of the vena port*, the vena cava, the aorta. 

The upper border is thick, and has resting upon it, near its centre, the coaliac 
axis*; the splenic artery and vein are lodged inn deep groove or canal iu this border; 
and to the right, the first part of the duodenum and the hepatic artery are in relation 
with it. 

The lower border, thinner than the upper, is separated from the transverse portion 
of the duodenum by the superior mesenteric artery and vein ; to the left of these tho 
inferior mesenteric vein ascends behind the pancreas to join tho splenic vein. 

The pancreatic"duct, called the canal of Wirstiny, from its discoverer, extends 
transversely from left to right through the substauce of the pancreas, nearer tolls 
lower than its upper border, and lying nearer its anterior than its posterior surface. 
In order to expose it., the superficial portion of the gland must be removed. It 
commences by the junction of tho small ducts of the lobules situated in the tail of 
the pancreas, and running from left to right, it constantly receives the ducts of the 
various lobules composing the gland, and considerably augmented in size, it logvos 
the head of the pancreas, and descending slightly, it gets into relation with the 
common bile-duct, lying to its left side, and passing very obliquely tlirough the 
mucous and muscular coats of the duodenum, it terminates by an orifice common to 
it and the ductus communis cholodoehus upon the summit of an elevated papilla, 
situated at the inner side of the descending portion of the duodenum, a little below 
its middle. 

Sometimes the pancreatic duct and ductus communis choledoch us open separately 
into the duodenum. The excretory duct of tho lesser pancreas is called the ductus 
pancreaticns minor ; it opens into the main duct near the duodenum, and sometimes 
separately into that intestine, at a distance of an inch or more from tho termination 
of the principal duct. 

The pancreatic duct, near the duodenum, is about tho size of an ordinary quill : 
its walls are thin, consisting of two coats, an external fibrous and an internal mucous; 
the latter is thin, smooth, and furnished, near its termination, with a few scattered 
follicles. . 

Sometimes the jKtncrealie duct is double up to its point of entrance into the 
duodenum. • 

In structure, the pancreas resembles the salivary glands. It diners from them, 
however, in certain particulars, and is looser and softer in its texture. It is not 
enclosed in a distinct capsule, but hi surrounded by areolar tissue, which dips down 
into its interior, and connects together the various lobules of which it is composed. 
Each lobule, like the lobules of the salivary glands, consists of one of the ultimate 
ramifications of the pancreatic duct, terminating in a number of csecaf pouches or 
acini. The minute ducts are lined by short columnar epithelium, shorter than that 
fountain the salivary ducts,‘and the acini are wavy and convoluted. They also are 
lined by columnar cells, which present certain characteristics; each cell showing an 
outer homogeneous portion, which becomes deeply stained with dyes, and curtains 
the nucleus, and an inner granular portion, which does not easily stain. The lumen 
of the alveolus is hardly visible, being filled with an interstitial substance containing 
spindle-shaped cells, the centro-acinar cells of Langerhaus. The fluid secreted by it 
is almost identical with saliva, but contains no» sulphoc yanogen. Its uses are, to 
some extent^the SMJie USTTliose ofthe-sMiva, since italsoconverts starch into dextrine 
and grape sugar; but it has two other important functions —-first in £he digestion of 
tat, which it partly emulsifies, so as to render it capable of passing into the lacteals 
(being in this assisted by the bile), and partly saponifies—the alkaline pancreatic 
juice forming with the fatty acids a soap which is absorbed by the blood-vessels; 
second, in the digestion of albuminous and gelatinous substances, which it converts 
into peptones. This digestion is accompanied by the formation of various chemical 
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substances, leucin, ty rosin, and indol, to which the odour of the faeces is in great part 
at least attributable. 

Vessel* and Nerves .—The arteries, of the pancreas are derived from the splenic, 
the pancreatico-d uodenal branch of the hepatic, and the superior mesenteric. Iis 
veins open into the splenic and superior mesenteric veins. Its lymphatics terminate 
in the lumbar glands. Its nerves are filaments from the splenic plexus. 


Tnii Sl’LliKN. 

*fhe Spleen is usually classified, togeUieivwitli the thyroid, thymus, and supra¬ 
renal capsules, as one of the ductless, or blood glands. It possesses no excretory duct. 
It is of an oblong flattened form, soft, of very brittle consistence, highly vascular, of 
a dark bluish-red colour, and situated in the left hypochondriac region, embracing 
the cardiac end of the stomach. It is invested by peritoneum, and connected with 
tile stomach by the gastro-splenic omentum. 

Relations .—The external surface is convex, smooth, and in relation with th e under 
surface of the Diaphragm, which separates it from the ninth, tenth* and eleventh ribs 
of the left side. The internal surface is slightly concave, and divided by a vertical 
fissure, the hilum, into an anterior or linger, and a posterior or smaller portion. The 
hilum is pierced by several irregular apertures, for the entrance and exit of vessels 
and nerves. At the margins of the hilum, the two layers of peritoneum are reflected 
from the surface of the spleen on to the cardiac end of the stomach, forming the 
gaitro-splenic omentum, which contains between its layers the splenic vessels and 
nerves, and the vasa brevia. The internal surface is in relation, in frynt, with the 
great end of the stomach ; below, with the tail of the pancreas; and behind, with the 
left crus of jtho Diaphragm, and co iaresp onding suprarenal capsule. TEe upper end, 
thick and rounded, is in relation with the Diaphragm, Ho which it is connected Tiy a 
fold of peritoneum, the suspensory ligament. The fewe r end . is pointed; it is. in 
relation with the loft extremity of the transverse arch of the colon. The anterior 
umryin is free, rounded, and ofieii notched, especially below. The 7 ^interior margin 
is rounded, and lies in relation with the left k idney , to which it is connected by loose 
areolar tissue. 

The spleen is held in its position by two folds of peritoneum : one, the yaslru- 
splenic omentum, connects it with the stomach ; and the other, the suspensory liga¬ 
ment, with the under surface of the Diaphragm.* 

The size and weight of (Jus spleen are liable to very extreme variations at different 
periods of life, in different individuals, and in the same individual under different 
conditions. In the adult, in whom it Attains its greatest size, it is usually about five 
inches in length, three or four inches in breadth, and an inch or an inch and a half in 
thickness, and weighs about seven ounces. At birth, its weight, in proportion to the 
entire body, is almost equal to what is observed in the adult, being as 1 to 350 ; 
whilst in the adult it varies from 1 to 320 and 400. In old age the organ not only 
decreases in weight, but decreases considerably in proportion to the entire body, being 
as 1 to 700. The size of the spleen is increased during and after digestion, and*varies 
considerably according to the state of nutrition of the body, being large in highly 
fed, and small in starved animals. In intermittent and other fevers it becomes much 
enlarged, weighing occasionally from 18 to 20 pounds. 

Structure .—The spleen is invested by two coats—an external serous, and an inter¬ 
nal fibro-elastie coat. 

The external or serous coat is derived frfim the peritoneum ; it is thin, smooth, 
and in the human subject intimately adherent to the fibro-elastic coat. It invests 
almost the entire organ p lieing reflected from it, at the hilum, on to the great end of 
the stomach, and at the upper end of the organ on to the Diaphragm. 

Tb e'fibro-elastic coat forms the framework of the spleen. It invests the exterior 
of the organ, 'and at the hilum. is reflected inwards upon the vessels in the form of 
vaginje or sheaths. From these sheaths, as well as from the inner surface of the 





THE SPLEEN. 


677 


fibro-elastic coat, numerous small fibrous bands, trabecnlas (fig. 385), are given off in 
all directions; these uniting, constitute the ai'eolar framework of the spleen. The 
framework of the spleen consists, therefore, of a sponge-like material, enclosing a 
immber of small spaces or areolcp., formed by the trabeculae, which are given off from 
the inner surface of the capsule, or from the sheaths prolonged inwards on the blood¬ 
vessels. %And in these spaces or areolre is contained tho splenic pulp . 

The proper coat, the sheaths of the vessels and the trabeculae, consist of a dense 
mesh of white and yellow elastic fibrous tissues, the latter considerably predominating. 
It is owing to the presence of this tissue that the spleen jKwsesses a considerable 
amount of elasticity to allow of the vory considerable variations in size that it presents 
under certain circumstances. In some of the mammalia, in addition to the usual 
constituents of this tunic, there are found numerous pale, flattened, spindle-shaped, 
nucleated fibres, like unstriped muscular fibres. 11 is probably owing to this struc¬ 
ture that the spleen possesses, when acted upon by tho galvanic current, faint traces 
of contractility. 

Tho proper substance of the spleen or spfoen pulp is a soft mass of a dark reddish- 

385.—Transverse Section of tho Spleen, showing the Trabecular Tissue 
and the Splenic Vein and its Branches. 



browti colour, resembling grumous blood. When examined, by means of a flhin section, 
under the microscope, it is found to consist of a number ef branching cells, and of an 
intercellular substance. The cells are connective-tissue corpuscles, and have been 
named the sustentacuhr or supporting cells of tho pulp. The processes of these 
branching cells communicate with each other, thus forming a delicate reticujpted 
tissue in the interior of the areolae formed by the trabeculae of the capsule. So that 
each primary space may be considered to be divided injto a number of smaller spaces 
by the junction of these processes of the branching corpuscles. These secondary spaces 
contain blood, in which, however, the white corpuscles are found to be in larger pro¬ 
portions-than they are in ordinary blood. The sustentacular cells are either small, 
uni-nucleated, or larger, multi-nucleated cells; they do not become deeply stained 
with carmine, like the cells of the Malpighian bodies, presently to be described (W. 
Miiller), but like them they possess amoeboid movements (Oohnheim). In many of 
them may be seen deep red, or reddish-yellow grannies of various sizes, which present 
the characters of tho hsematip of the blood. Sometimes, also, unchanged blood-discs 
are seen included in these cells, but more frequently blood-discs are found which are 
altered both in form and colour. In fact, blood-corpuscles in all stages of disintegra- 
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tion may be noticed to occur within them. "Klein has recently pointed out that 
sometimes these cells, in the young spleen, contain a proliferating nucleus; that is to 
say, tho nucleus is of large size, and presents a number of knob-like projections, as if 
small nuclei were budding from it by a process of gemination. This observation is of 
importance, as it may explain one possible source of the colourless blood-corpuscles. 

The interspaces or areolte formed by the framework of tho spleen are thus filled 
by a delicate reticulum of branched connective-tissue corpuscles, the interstices of 
which are occupied by blood, and in which the blood-vessels terminate in the manner 
now to be described. 

* Blood-vessels of the Spleen .—The splenic artery is remarkable for its large size in 
proportion to the size of the organ, and also for its tortuous course. It divides into 
from four to six branches, which enter the hilum of the spleen and ramify thrdughout 
its substance (fig. 386), receiving sheaths from an involution of the external fibrous 
tissue. Similar sheaths algo invest the nerves and veins. 

Each branch runs in the transverse axis of tho organ, from within outwards, 
diminishing in size during its transit, and giving off in its passage smaller branches, 
some of which pass to the anterior, others to the posterior part. These ultimately 


386.—Transverse Section of tho Human Spleen, showing the Distribution 
of the Splenic Artery and its Branches. 



leave the trabecular sheaths, and terminate in tjie proper substance of tlie spleen in 
small tufts or pencils of minute' arterioles, which open into the interstices of the 
reticulum formed by the branched sustentacular cells. Each of the larger branches 
of the artery supplies chiefly that region of the organ in which the branch ramifies, 
having no anastomosis with the majority of the other branches. 

The arterioles, supported by the minute trabeculae, traverse the pulp in fill direc¬ 
tions in bundles or pencilli of straight vessels. Their external coat, on leaving the 
trabecular sheaths, consists of ordinary connective tissue, but it gradually undergoes 
a transformation, becomes much thickened, and converted into a lymphoid material.* 
This change is effected by the^ conversion of the connective tissue into a cytogenous 
tissue; the bundles of connective tissue becoming looser and laxer, their fibrils more 
delicate, and containing in their interstices an abundance of lymph-corpuscles (W. 
Miiller). Tins lymphoid material is supplied with blood by minute vessels derived 
from the artery with which they are in contact, and which terminates by breaking up 
into a network of capillary vessels. 

The altered coat of the arterioles, consisting of lymphoid tissue, presents here and 
there thickenings of a spheroidal shape, the Malpighian bodies of the spleen. These 

t 

* According to Klein, it is the sheath of the small vessel which undergoes this transforma¬ 
tion, and forms a ‘ solid mass of adenoid tissue which surrounds the vessel like a Cylindrical 
sheath .’—(Atlas of Histology, p. 421 .) 
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bodies vary in si*® from about the of an inch to the 7 V of an inch in diameter. 
They are merely local expansions or hyperplasias of the lymphoid tissue, of which the 
external coat of the smaller arteries of the apleeh is formed. They are most frequently 
found surrounding the arteriole, which thus seems to tunnel them, but occasionally 
they grow from one side of the vessel only, and present the appearance of a sessile 

bud growing from the arterial wall. Klein, 
however, denies this, and says it is inoorrect 
to describe the Malpighian bodies as isolated 
masses of adenoid tissue, but that they are 
always formed around an artery, though there 
is generally a greater amount on one side 
than the other, aud that, therefore, in trans¬ 
verse sections, the artery, in the majority of 
cases, is found in an excentric position. These 
Inxlies are visible to the naked eye, on the 
surface of a fresh section of the organ, 
appearing as minute dots of a semi-opaquo 
whitish colour in the dark substance of the 
pulp. In minute structure they resemble the 
adenoid tissue of lymphatic glands, consisting 
of a delicate reticulum, in the meshes of which 
lie ordinary lymphoid cells. 

The reticulum of the tissue is made up 
of extremely delicate fibrils, and is compara¬ 
tively open in the centre of the corpuscle, 
becoming closer at the periphery of the body. The cells which it encloses, like the 
supporting cells of the pulp, are possessed of amoeboid movements, hut when treated 
with carmine become deeply stained, and can thus easily be recognised from those 
of the pulp. 

The arterioles terminate in capillaries, which traverse the pulp in all directions ; 
their walls become much attenuated, lose their tubular character, and the cells of the 

• 388.—Section of Spleen, showing the Termination of the Small Blood-vessel. 
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a. Arterial branch in longitudinal section. 1. Snpjx^ting cells of spleen pulp. c. Coat of the vessel undergoing 
lymphoid allonge, d. Coot of the vessel continuous with tho processes of the supporting oell3. 

lymphoid tissue of which they are composed become altered, presenting branched 
appearance, and acquiring processes which are directly connected with the processes 
of the sustentaeular cells of the pulp (fig. 388). In this manner the capillary vessels 
terminate, and the blood flowing through them finds its way into the .interstices 
of the reticulated tissue formed by the branched connective-tissue corpuscles of 




387.—Part of a Malpighian Capsule 
of the Spleen of Man. (Klein and 
Noble Smith.) 



a, Arterial branch in longitudinal section. 6. Ade¬ 
noid tissue, still couloining the lymph-corpus¬ 
cles ; only their nuclei are shown, c. Adenoid 
reticulum, the lympb-oorpusclcs accidentally 
removed. 
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the »]>lenic pulp. Thus the blood passing through the spleen is brought into inti¬ 
mate relation with the elements of the pulp, and no doubt undergoes important 
changes. ' 

After these changes have taken place the blood is collected from the interstices of 
the tissue by the rootlets of the veins, which commence much in the same way as the 
arteries terminate. Where a vein is about to commenco the connective-tissue 
corpuscles of the pulp arrange themselves in rows, in such a way as to form an elon¬ 
gated space or sinus. They becomo changed in shape, being elongated and 
spindle-shaped, and overlap each other at their extremities. They thus form a soft 
of endothelial lining of the path or sinus, which is the radicle of a vein. On the 
outer surface of these cells are seen delicate transverse lines or markings, which are 
due to minute elastic fibril lie arranged in a circular manner around the sinus. Thus 
the channel obtains a continuous external investment, and gradually becomes converted 
into a small vein, which after a time presents a coat of ordinary connective tissue, 
lined by a layer of fusiform* epithelial cells, which are continuous with the supporting 
cells of the pulp. The smaller veins unite to form larger ones, which do not accom¬ 
pany the arteries, but soon enter the trabocular sheaths of the capsule, and by their 
junction form from four to six branches, which emerge from the hilum, and, uniting, 
form the splenic vein, the largest radicle of the vena portse. 

The veins are remarkable for their numerous anastomoses, while the arteries 
hardly anastomose at all. 

The lymphatics originate in two ways, i.e. from the sheaths of the arteries and in 
the tralieculfe. The former accompany the blood-vessels, the latter pass to the super¬ 
ficial lymphatic plexus which may be seen on the surface of the organ. The two sets 
communicate in the interior of the organ. They pass through the lymphatic glands 
at the hilum, and terminate in the thoracic duct. 

The nerve.ft are derived from branches of the right and left semilunar ganglia, and 
right pneumogastiic nerve. 

The termination of the blood-vessels of the spleen in lymphoid tissue necessarily 
brings the blood into intimate relation with tho elements of this tissue, so that the 
blood passes through its meshes in the same manner as the lymph through the 
meshes of the adenoid tissue in an absorbent gland. Hence the general opinion now 
is that the function, or one of the functions, of the spleen is to act on tho blodd in 
the same way as the lymph is acted on in the gland— i.e. to develop lymphatic, or 
white, corpuscles in it. Ami in support of this view the observation is adduced that 
the blood which leaves the spleen by the vein is ('specially rich in white corpuscles. 
The red blood-corpuscles art found in tlie spleen-pulp in various conditions of disin¬ 
tegration, and Kolliker suggests that the spleen serves as the organ in which the 
used-up blood-globules are disintegrated in order to form pigment, which is then trans¬ 
ferred to tho liver by the splenic blood, to be used in the bile. Doubtless the spleen 
subserves other purj>oses also. There seems very strong reason for thinking that it 
acts as a storehouse of nutrition during the intervals of feeding, and possibly as a 
diverticulum for the circulation, uses for which its remarkable elasticity renders it 
very fit. 
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fTIHE Thorax is a conical framework, formed partly of bones, ami partly of the soft 
X tissues by which they aro connected together. It is supported ami its back 
part is formed by the middle, or dorsal, region of the spine. It is narrow above, 
broad below, flattened before and behind, and somewhat Cor diform on a transverse 
section. 

Jioumfarie.fi. —The thorax is bounded in front by the sternum, the six upper costal 
cartilages, the ribs and intercostal muscles; at the sides, by the ribs and intercostal 
muscles; and behind, by the same structures and tlie dorsal portion of the vertebral 
column. 

The superior opening of the thorax is boumlod on each side by the first rib; in 
front, by the upper border of the sternum; and behind, by the first dorsal vortebra. 
It is broader from side to side than from before backwards; and its direction is 
backwards and upwards. The upper b older of the sternum is on a level with the 
seco nd d maal-yertebfa. and the distance between them is about two inches. 

The lower opening , or base, is bounded in front by the ensiform cartilage; behind, 
by the last dorsal vertebra ; and on each side by the last rib, the Diaphragm filling in 
the intefyermig space. Its direction is obliquely downwards and backwards'; so that 
the'cavity of thie thorax is much deeper on the posterior than on the anterior wall. It 
is wider transversely than from before backwards. Its outer surface is convex; but 
it is more flattened at the centre than at the sides. I ts floor is hig her on the right 
than on the left side, correspondin g in the d§ad body to the tapper bord er, of the, fifth 
costal cartilage on the ri gh t side, and to the corresponding part of the sixth cartilage 
onTheTtJt side. ~ ' .. - • —. 

The parts which pass throu gh the upper ope ning of theJJUoraxJBXQ. from beih re 
back\frjmTsP flie Sterno-h yoid and Stei n o-tliyro id musclos, the r emai ns of the thymus 
glaitiTfthe trache a., oesophagus, th oracic duc t, and the Lengus Col li .muscles of each 
side; on the shies , tile artoria innominata, the left common carotid and left sub¬ 
clavian aperies, the internal manlmary and* superior intercostal" arteries, tlm right 
arnTTeft venae innom inate, aniTThe i nferior thyroid veins. IKepne umogas tric. sympa¬ 
thetic, phrenic, and cardiac norves, the anterior, branch of, the first dorsal nerve","and 
the recurrent laryngeal nerve of ,iha.,.haft si de . The apex of each lung, covered by 
the pleura, also projects through tin's a^ierture, a littlo above tlie margin of the 
first rib. 

The viscera contained in the thorax are, the heart, enclosed in its membranous 
bag, the pericardium ; and the lungs, invested by the pleura'. 


The Pebxcaebh m. 

The Pericardium is a conical membranous Sac, in which the heart and the com¬ 
mencement of the great vessels are cohtained. It is placed b ehind th e st ernum , and 
the cartilages of the third, fourth, fifth, sixth, and seventh i lli s.o £ , t he left sid e, in the 
interval between the pleirne. * 

Its apex is directed upwards, and surrounds the great vessels about two 
inches above their origin from the base of the heart. Its base is attached to the 
c entral tendon of the Diaphra gm, extending a little farther to the left t^&n to the 
right side. In front it is separated from the sternum by the remains of the thymus 
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gland above, and a little loose areolar tissue Mow ; and is covered by the margins 
of the lungs, especially the left. Behind , it rests upon the bronchi, the o esopha gus, 
and the descending Laterally, it is covered by the plenne7"t&e phrenic 

nerve^with its accompanying vessels, descending between the two membranes on 
either side. 

The pericardium is a fibro-serous membrane, and consists, therefore, of two layers, 
an external fibrous and an internal serous. 

The fibrous layer is a strong, deuse membrane. Above, it surrounds the great 


389.—Front View of the Thorax. The Ribs and Sternum are represented 
in Relation to the Lungs, Heart, and other Internal Organs. 



M. Mitral valve*, t. Tricuspid valve, a. Aortic semilunar valves, r. Pulmonary semilunar valves. 
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vessols arising from the base of the heart, on which it is continued in the form of 
tubular prolongations, which nre gradually lost upon their external coat; the 
strongest being that which encloses the aorta. The pericardium may be traced, 
over these vessels, to become nnptiptinna with de ep la yer of the cervical fascia. 
Below, it is attached to the central tendon of the DiaphragnTj ltml, on the left side, 
to its muscular fibres. 

The vessels receiving fibrous prolongations from this membrane are the aorta, 
the superior vena cava, the right and left pulmonary arteries, and the four pulmonary 
veins. As the inferior vena cava enters the pericardium through the central tendon 
of the Diaphragm, it receives no covering from the fibrous layer. 

The serous layer invests the heart, and is then reflected on the inner surface of 
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the pericardium. It consists, therefore, of a visceral and parietal portion. The 
former invests the surface of the heart, and the commencement of the great vessels, 
to the extent of two inches from their origin; from these it is reflected upon the 
inner surface of the fibrous layer, lining, below, the upper surface of the central 
tendon of the Diaphragm. The serous membrane encloses the aorta and pulmo¬ 
nary artery in a«single tube; but it only partially covers the superior and inferior 
vena cava and the four pulmonary veins. Its inner surface is ’smooth and glist¬ 
ening, and secretes a thin fluid, which serves to facilitate the movements of the 
heart. 

The arteries of the pericardium are derived from tho internal mammary, and its 
musculo phrenic branch, and from the descending thoracic aorta. 

The Heart. 

The Heart is a .hollow muscular organ of a conical form, placed between the lungs, 
and enclosed in the cavity of the pericardium. 

Position. —The heart is placed obliquely in the chest: the broad attached end, or 
base, is directed upwards and backwards to the right, and corresponds to the interval 
between tho fifth and eighth dorsal vertebra!; the apex is directed forwards and to 
the left, and corresponds to the interspace between the cartilage of the fifth and sixth 
ribs, one inch to the inner side, and two inches below the left nipple. The heart is 
placed behind the lower two-thirds of the sternum, and projects further into the left 
than into the right cavity of the chest, extending from the median lino about three 
inches in the former direction, and only one and a half in the latter. Its upper 
border would correspomL-to. a. line drawn across the sternum, on a level with the 
upper border of the third costal cartilages; and its lower border, to a line drawn 
across the lower end of the gladiolus, from the right side of the costo-xiphoid articu¬ 
lation, to the point above mentioned, as tho situation of the apex. The lungs cover 
a part of the heart, and during inspiration, when their borders nearly meet behind 
the sternum, a thin layer of lung covers the roots of all the large vessels. Henco the 
custom of making a patient hold his breath whilst examining the sounds of the 
heart. But a considerable portion of the heart is always uncovered by the lungs 
where they recede from each other below. This ‘ area of the heart’s dulness,’ as it 
is commonly called, is said by Mr. Holden* to be indicated, roughly, but sufficiently 
for practical purposes, by a circle one inch in radius, the centre of which is midway 
botween tlie left nipple and the end»of the sternum. The anterior surface of the heart 
is round and convex, directed upwards and forwards, aryl formed chiefly by the right 
ventricle anil part of the left. Its posterior surface is flattened, and rests upon the 
Diaphragm, and is formed chiefly by the ldft ventricle. The right border is long, 
thiiq and sharp ; tho left border short, but thick and round. 

Size .—Tho heart, in the adult, measures five inches in length, three inches and a 
half in breadth in the broadest part, and two inches and a half in thickness. The 
prevalent wei ght, in the male, varies from ten to twelve ounces; in the female from 
eigh t to ten; its proportions to the body being as 1 to 169 in males; 1 to 149 in 
females. The heart continues increasing in weight, and also in length, breadth, and 
thickness, up to an advanced period of life: this increase is more marked in men 
than in women. - * 

Component Parts. —The heart is subdivided by longitudinal muscular septum 
into two lateral halves, which are named respectively, from their position, right and 
left; and a transverse constriction divides eacl# half of tho organ into two cavities, 
the upper cavity on each side being cfclled the auricle, the lower the ventricle. The 
right is the venous side of tho heart, receiving into its auricle the dark venous blood 
from the entire body, by the superior and inferior vena cava, and coronary sinus. 
From the right auricle the blood passes into the light ventricle, and from the right 
ventricle, through the pulmonary artery, into the lungs. The blood, arterialised by 
its passage through the lungs, is returned to the left side of tSLe heart by the 
pulmonary veins, which open into the left auricle; from the left auricle the blood 
* ‘ Landmarks—Medical and Surgical,’ 2nd od. p. 22. 4 
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passes into the left ventricle, and from the left ventricle is distributed, by the aorta 
and its subdivisions, through the entire body. This constitutes tho circulation of the 
blood in the adult. ' * 

This division of the heart into four cavities is indicated by grooves upon its 
surface. The great transverse groove separating the auricles from the ventricles is 
called the auricula. ventricular groove. It is deficient, in front, from being crossed 
by .the root of the* pulmonary artery, and contains the trunk of the nutrient vessels 
of the heart. The auricular portion occupies the base of the heart, and is subdivided 
into two cavities by a median septum. The two ventricles are also separated into a 
right and left, by two longitudinal furrows, the interventricular grooves, which are 
situated one on the anterior, the other on the posterior surface : these extend from 
the base to the apex of the organ; the former being situated nearer to the left bor¬ 
der of the heart,"and the latter to the right. It follows, therefore, that the right 


39b* The Right Auricle and Ventricle laid open, the Anterior 
Walls of both being removed. 



ventricle forms the greater portion of i he anterior surface of the heart, and the left 
ventricle more of its posterior surface. 

Each of these cavities should now bo scpaiyitely examined. 

The Right Aukict-e is a little larger than tho loft, its walls somewhat thinner, 
measuring abopt one line ; and its cavity is c apable of containing^ about two ounces. 
It consists of two parts, a principal cavity, or smusTamTan appendix auriculae. 

The mime is the large quadrangular cavity, placed between the two venae cava?; 
its walls are extremely thin; it is connected below with the right ventricle, and 
internally with the left auricle, being free in tjje rest of its extent. 

The appendix auricula?, so called from its fancied resemblance to a dog’s ear, is 
a small conical muscular jxmch, tho margins of which present a dentated edge. It 
projects from the sinus forwards and to the left side, overlapping the root of the 
aorta. — .. ---—— --. 

To examine the interior of the auricle, a transverse incision should be made along its 
ventricular margin, from its right border to the appendix ; and from the middle of this, a 
second incision should be carried upwards, along the inner side of the two ven® car®. 
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The following parts present themselves for examination :— 


Openings. 


' Superior cava. 

Inferior cava. 

Coronary Sinus. Valves. 

Foramina Thebesii. 

> Auriculo-ventrieular. 

Relics of foetal ( Annulus ovalis. 

structure. 1 Fossa ovalis. 

Museuli pectinati. 
Tuherculum Loweri. 


f Eustachian. 
\ Coronary. 


Openings. —The superior vena cava returns the blood from the upper half of the 
hotly, and opens into the upper and front part of the auricle, th e direc tio n of it s orifice 
being downwards and forwards. ' 

The inferior vena cava, larger than the superior, returns the blood from the lower 
half of the body, and opens into the lowest part of the auricle, near the septum, the 
di rection of i ts orifice bein g upwards andinwards. The direction of a current of blood 
through the superior vena cava would consequently be towards the auriculo-ventrieular 
orifice; whilst the direction of the blood through the inferior cava would bo towards 
the auricular septum. This is the normal direction of the two currents in foetal life. 

The tuberculum Loweri is a small projection o n th e right wall of the auricle, 
between the two cava;. This is most distinct in the hearts of quadrupeds ; in man 
it is scarcely visible. It was supposed by Lower to direct the blood from the superior 
cava towards the auriculo-ventrieular opening. 

The coronary sinus o pens into the au ri cle, betwoen the inferior,vena,P.ava und the 
auriculo-ventrieular opening. It returns the blood from the substance of the heart, 
and iiTjirotccted ..by a semicircular- fold of the lining membrane of the auricle, the 
coronary valve. The sinus, before entering the auricle, is considerably dilated—nearly 
to the size of the end of the little finger. Its wall is partly muscular, and, at its 
junction with the great coronary vein, is somewhat constricted, and furnished with 
a valve, consisting of two unequal segments. 

The foramina Thebesii are numerous minute apertures, the mouths of small veins 
(vends cordis minimal), which open on various parts of the inner surface of the auricle. 
They return the blood directly from tho muscular substance of the heart. Home of 
these foramina are minute depressions in the walls of the heart, presenting a closed 
extremity. * 

The auriculo-ventrieular openiiu/ is the large oval .aperture of*communieation 
between the auricle and the ventricle, to be presently described. 


Valves. —The Eustachian ■valv<> js situ atM between the anterior margin of the 
inferior vena c ava and the auoculo-ventricular orifice. It is semilunar m lovva, its 
convex margin being attached to the wall of the vein ; its concave margin, which is 
free, terminating in two cornua, of which the loft is att ached to the anterior edge 
of the ahixulus~ovalis ; the righ t being lost on the wa ll of the auricle. The valvenE 
formed: by a* 3 upBcaturo of the 'lining membrane of the auricle, containing a few 
muscular fibres. * 

In the foetus this valve is of large size, and serves to direct the blood front the 
inferior vena cava through the foramen ovale, into the left auricle. 

In the adult it is occasionally persistent, and may assist in preventing the reflux 
of blood into the inferior vena cava ; more commonly it is small, and its free margin 
presents a cribriform or filamentous appearance; Occasionally it is altogether wonting. 

The coronary valve (valve of Thebdsius) is a semicircular fold of the linin g mem¬ 
brane of the auricle, protecting the orifice of tho coronary sinus. It prevents the 
regurgitation of blood into the sinus during the contraction bf the auricle. This valve 
is occasionally double. 

The fossa ovalis is an oval depression, corresponding to the situation of the foramen 
ovale in the foetus. It is situated at the lower part of the septum auricularuin, above 
the orifice of the inferior vena cava. 
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The annulus ovalis is the prominent oval margin of the foramen ovale. It is 
moat distinct above, and at the aides; below, it is deficient. A small slit-like valvular 
opening is occasionally fotfcd, at the upper margin of the fossa ovalis, which leads 
upwards, beneath the annulus, into the left auricle, and is the remains of the aperture 
between the two auricles in the foetus. * 

The tnusculi pectinati are small, prominent muscular columns, which run across 
the inner surface of the appendix auriculae, and adjoining portion of the wall of the 
sinus. They have received the name pectinati from the fancied resemblance they 
bear to the teeth of a comb. 

The Right Ventricle is triangular in form, and extends from the right 
auricle to near the apex of the heart. Its anterior or upper surface is rounded 
and convex, and forms the larger part of the front of tlie heart. Its posterior 
or under surface is flattened, rest s upon the Di aphragm, and forms only'TT smalT 
part oT the back of the heart. "Its inner wall is formed by the pailitionTIetween 
the two ventricles, the septum ventriculorum, the surface of which is convex, 
and bulges into the cavity of the right ventricle. Superiorly, the ventr icle forms 
a conical prolongation, the m ifun<lihujeam,.- OX .conus gfteriosus, from which the 
pTilItiOinlry artery arises 1 The walls of the right ventricle are thinner than those 
of the left, the proportion between them being as i to 2 (Bizot). The wall is 
thickest at the base, and gradually becomes thinner towards the apex. The 
cavity, which equals that of the left ventricle, is capable of containing about throe 
fluid ounces.* 


To examine llie interior, an incision should be made a little to the right of the anterior 
ventricular groove from the pulmonary artery to the apex of the heart, and should lx 1 , carried 
up from thence along the right border of the ventricle, as far as the auriculo-ventrieular 
opening. 

Tho following parts present themselves for examination :— 


Openings. | 
ves. ^ 


Valve 


Auriculo-ventricular. 

Opening of tho pulmonary artery. 
Tricuspid. 

Semilunar. 


And a muscular ami tendinous apparatus connected with tlie tricuspid valve :— 
(Jol unnue car nose. Oh ord le tend i new. 


The auri cula ventricular orifice, is the large oval aperture of communication 
between tlio am ide and ventricle. It is situated at the base of the ventricle, near 
the right border of tlie Heart, and corresponds to tho jcentre of the sternum, 
bet ween tkgjpurtk. costal cartilages. t Tlie opening is about an inch in diameter,t 
oval from side to side, surrounded by a. fibrous ring, covered by the lining mem¬ 
brane of the heart, and rather larger than the corresponding aperture on the left 
side, being sufficiently large to admit the ends of four fingers. It is guarded by the 
tricuspid valve. 

The opening of the. pulmonary artery is circular ip form, and situated at tl ie 
su mmit of the conns arteriosus, close to the^septum ventriculorum. It is placed op 
the left side of the auriculo-ventrieular opening, upon the anterior aspec t of the heart, 
an< 3 T< 5 orresponds to the articulation of the third costal cartilage of the left uide'with 
the sternum. Its orifice'is"guarded by the pulm^ary^semirunai' valves. 

* Morrant Baker suys that, ‘ taking the means of varioua estimates, it may be inferred 
that each ventricle is able to contain fyur to six ounces of blood.’ (Kirke's Phyeioloqu, 10th 
edition,?. 156.) _ 

t In the Pathological Transactions, vol. vi. p. 119, I>r. Peacock has given some careful 
researches upon the vfeight and dimensions of the heart in health and disease. He stales, 
as the result of his investigations, that, in the healthy adult heart, the right auriculo- 
ventricttlar aperture has a mean circumference of 54-4 lines, or 45J inches; the left auriculo- 
ventrieular aperture a mean circumference of 44-3 lines, or 3|| inches; the pulmonic orifice of 
40 lines, or 3sic inches; and the aortic orifice of 35-5 lines, or 3^ inches : but the dimensions 
of tlie orifices varied greatly in different cases, the auriculo-ventrieular aperture having a 
range of from 45 to 60 lines, and the others in the same proportion. *■ 
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The tricuspid valve consists of three segments of a triangular or trapezoidal 
shape, formed by a duplicature of the lining membrane of the heart, strengthened 
by a layer of fibrous tissue, and containing, .according^ to Kiirschner and Senac, 
muscular fibres. These segments are connected by their bases to the auriculo- 
ventricnlar orifice, and by their sides with one another, so as to form a continuous 
annular membrane, which is attached round the margin of the auriculo-ventricular 
opening, the ir free marg ins and v entricular surfa ces affording at tachment to a n umber 
of deli cate * 1611 31110 118 cords, the char di e MadMueMB. The largest and most movable 
segment is placed jjpwards, the left side of the amiculo-ventricular’dpenmg',^"Thler- 
poseSTTretween th at op ening and tlid pulmonary artery. Another segment corre¬ 
spo nds to the frontof the Ventricle ; a nd a t hird to its posterior wall. Tho“central 
part of each segment is thi ck and stro ng : tlielate fal m ar gins are thin and indented. 
TFnTchordse tendinem are connected with the adjacent margins of the principal seg¬ 
ments of the valve, and are further attached to each segment in the following manner : 
i. Three or four reach.th e a ttached margin of each segmen t?, where they are continuous 
with the auriculo-ventricular tendinous ring. 2. Other s, four to six in number, are 
at tached to the central thickened p ar t of each segment. 3. The mo st nuqiero.ua and 
finest are conneeteiT~\vit l 7 the marginal p ortion of eac h segm ent’.'* 

The colnmiu.c carm <£_ are the”rounded mit souIar columns which project from 
nearly tIiowli6l£ oftHJ lHiier surface of the ventricle, e xcep ting near the opening of 
the pulmonary artery. T Jioy may lie clas sified, according to their mode of' con auction 
with the ventricle, into thmj.S.ets. The ^rst. set m erely foi-m,.PrQminejat.-Ja dges o n 
Oir. iniwn- Eurtifo of the ventricle, being attached by their entire length on one side, 
as well as by their extremities. The second set a re att ach ed l>v their t wo extre mities, 
but are free in theL.r§&fe_ of. their extent j whilst th e third set (m uscidi pap iliafesj^ 
three or four in number, are attached by one extremityto the waj lof ilienea r t, the 
opposite extremity giving attachment to the chorda-, tendinem. The tricuspid valve 
is situated behind the middle oFThe stemum, 7 i!lout the level of the fourth costal 
cartilage. 

The semilunar valves, three in number,* guard the orifice of the pulmonary artery. 
They consist of three semicircular folds, two anterior and one posterior, formed by 
a duplicature of the lining membrane, strengthened by fibrous tissue. They are 
attached, by their convex margins, to the wall of the artery, at its junction with the 
ventricle, the straight border being free, and directed upwards in the course of the 
vessel, against the sides of which the valve-flaps are pressed during the passage of 
the blood along the artery. Tho frc< 3 margin of each is s omewhat thicker than th e 
rest of the v alve, is strengthened by a bundle of tendinous fibres, and presents, |tt it s 
middle, a small projecting ilbro-car tilagi nous nodule, called cor/ms Arantii. From 
tins nodule, tendinous fibres ladiatfe through* the valve ito its attached margin, and 
these fibres form a constituent part of its substance throughout its whole extent, 
excepting two nar row luuated portions, placed on either side of the nodule immedi¬ 
ately behind the free margin ; here the valve is thin, and formed merely by the lining 
membrane. During the passage of the blood along the pulmonary artery these valves 
are pressed against the sides of the cylinder, and the course of the blood along the 
tube is uninterrupted; but during the ventricular diastole, when the current of blood 
along the pulmonary artery is checked, and partly thrown hack by its elastic walls, 
these valves become immediately expanded, and effectually close the entrance of the 
tube. When the valves are closed, the lunated portions of each are brought into con¬ 
tact with one another by their opposed surfaces, the three fibrocartilaginous nodules 
filling up the small triangular space that would %e otherwise left by the approxima¬ 
tion of the three semilunar valves. . * 

Between the semilunar valvos and the commencement of the jjulmonary artery are 
three pouches or dilatations, one behind each valve. These ftre the pulmonary sinuses 
[sinuses of Valsalva). Simjjar sinuses exist between the semilunar valves and the 

* The pulmonary semilunar valves have been found to he two in 11 umbel' instead of three 
(Dr. Hand, of St. Paul, Minn., in the North- Wstem Med. and Surg. Journ,, J uly 1873), and 
the same variety is more frequently noticed in the aortic semilunar valves. 
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commencement of the aorta ; they are larger than the pulmonary sinuses. The blood, 
in its regurgitation towards the heart, finds its way into these sinuses, and so shuts 
down the valve-flaps. Th#pulmonaay valves are situated behind the junction of the 
left third rib with the sternum. 

The Left Auricle is rather smaller but thicker than the right, measuring about 
one line and a half ; it consists, like the right, of two parts, a principal cavity or sinus, 
and an appendix auriculae. ' 

The stmts is ©uboidal in form, and c oncealed in front by the pulmonary ar tery 
and aort a; internally it is separated from the light auricle by the septum auricu- 
larum j behind, it receives on each si dp piilinn««.ifr yfi iT1 “i being free in the rest of 
its extent. 

The appendix auriculas is somewhat constricted fit its junction with the auricle ; 
it is longer, narrower, find more curved than that of the right side, and its margins 


391.—The Left Auricle and Ventricle laid open, 
the Anterior Walls of both being removed. 



more deeply indented, presenting a kind of foliated appearance. Its . direction is 
fymajcds.und towards the right side, overlapping„th,e ^opt of the pulmonary~artery. 

In older to examine its interior, a horizontal incision should be made along the attached 
border of the auricle to the ventricle; and from the middle of this a second incision should 
bo caferied upwards. 

The following parts then present themselves for examination :— 

if-' 

The openings of the four pulmonary veins. 
j^-Ui’icultf-ventricular opening. 

Musculifpectinati. 

The guhrtonary,veins, fou r in numb er, open, t wo into the rig ht, and two in| o the 
left aide_of the auricle. The t jyo left veins freque ntly terminate by r common open 
ing. They are not provided with valves. **" * y 

The auricttfoventi'iciilar. opening is the largo oval aperture of communication 
'between the auricle and ventricle. It is rather smaller than the corresponding 
opening on the opposite side (see note, p. 686). 
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The mu^culi pectinati are fewer in number and smaller than on the right side; 
they are confined to the inner surface of the appendix. 

On the inner surface of the septum auricularum nfhy be seen a lunated impres¬ 
sion, bounded below by a crescentic ridge, the concavity of which is turned upwards. 
The depression is just above the fossa ovalis in the light auricle. 

The Left Ventricle is longer and more conical in Shape than the right ven¬ 
tricle?' It f orms a small pa rt of the left side of th e a n ter i o r surface of the heart, and 
a co nsiderable part of its posterior surface. It als o forms t he apa x of the heart by its 
projection fjeyoncT’Ehe rigTiTVentrTcIeT Its walls are much thicker than those of the 
right side, the proportion being as 2 to 1 (Bizot). They are also thickest in the 
broadest part of the ventricle, becoming gradually thinner towards the base, and also 
to ward s th e ap ex, which is the thinnest part. 

Its cavity should be opened by making an incision through its anterior wall along the 
left side of the ventricular septum, and carrying it round the, apex and along its posterior 
surface to the auriculo-ventricular opening. 

The following parts present themselves for examination 


Openings. 


(Auriculo-ventricular. Valves f Mitral, 

i Aortic. ‘ ‘ (Hemilunar. 

Chordae tendineae. Columna’ eurnetu. 


The auriculo-ventricukir opening is placed to the left of the aortic orifice^ in 
the third intercostal space to the loft of the sternum, it iifa Tittle smaller than the 
corresponding apertur e of the opposite side ; and, like it, is broader in the transverse 
than in the antero-postei ior diameter. It is surrounded by a dense fibrous ring, 
covered by the lining membrane of the heart, and guarded by the mitral valve. 

The aortic opening is a small circular aperture, in front and to the right side ot 
the auriculo-ventricular, from which it is separated by one of the segments of the 
mitral valve. Its orifice is guarded by the semilunar valves. Its position corre¬ 
sponds to the le ft h alf of the s ternum , on inline with the lower- border of the thir d 
costal cartilage. 

The mitral valve is attached to the circumference ef the auriculo ventricular 
orifice in the same way that the tricuspid valve is on the opposite side. It is formed 
by a duplicature of the lining membrane, strengthened by fibrous tissue, and con¬ 
tains a few muscular fibres. It i* larger in size, thicker, and altogether stronger 
than the tricuspid, and consists of two segments of unequal size. .The larger seg¬ 
ment is placed in front, between the auriculo-ventricular ami aortic orifices, and is 
said to prevent the fdling of the abrta during the distension of the ventricle. Two 
smaller segments are usually fouud at the angle of junction of the larger. The 
mitral valve-flaps are furnished with chordae tendineae, ijho mode of attachment of 
which is precisely similar to that of those on the right side; but they are thicker, 
stronger, and less numerous. T he mitral valve lies in the third intercostal space 
about an inch from the le ft “border of-tha sternum. 

The semilunar valves surround the orifice of the aorta ; two are posterior (right 
and left) and one anterior: they ait* similar in structure, and in their mode of 
attachment, to those of the pulmonary artery. They are, however, larger, thicker, 
and stronger than those of the right side; the luntilse are more distinct, and the 
corpora Arantii larger and more prominent. Between each valve and the cylinder 
of the aorta is a deep depression, the sinus aorfici (sinusesof Valsalva); they are 
larger than those at the root of the pftlmonary artery. The aortic valves lie close 
behind the left border of the sternum, close to the lower inargin^of the third costal 
cartilage. * 

The columnai carn^e admit of a subdivision into three sets, like those upon the 
right side; but they are smaller, more numerous, and present a densg interlacement, 
especially at the apex, and upon the posterior wall. T hose attached by one ex tre¬ 
mity only, the musculo, rMinllarcs^ are two in number , being connected one to the 
- — 
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anterior, tlie other -to the posterior wail; they are of large size, and terminate by 
free rounded extremities, from which the chordae tendinero arise. 

The Endocardium is a thin membrane which lines the internal surface of the 
heart; it assists in forming the valves by its reduplications, and is continuous with 
the lining membrane of the great blood-vessels. It is a smooth, transparent mem¬ 
brane, giving to the inner Surface of the heart its glistening appearance. It is more 
opaque on the left than on the right side of the heart, thicker in the auricles than in 
the ventricles, and thickest in the left auricle. It is thin on the musculi pectinati, 
and on the column® carnese; but thicker on the smooth part of the auricular and 
ventricular walls, and on the tips of the musculi papillares. 

Structure .—The heart consists of muscular fibres, and of fibrous rings which 
serve for their attachment. 

The fibrous rings surround the auriculo-ventricular and arterial orifices : they are 
stronger upon the left than on the right side of the heart. . The auriculo-ventricular 
rings serve for the attachment of the muscular fibres of the auricles and ventricles, 
and also for the mitral a.nd tricuspid valves*; the ring on the left side, is cloeely»con- 
nected, by its right margin, with tho aortic arterial ring. Between thesei'Jtnd the 
right auriculo-ventricular ling is a fibro-cartilaginous mass; amt jp. 
larger animals, as tho ox. and elephant, a nodule of bone. 

The fibrous rings surrounding the arterial orifices serve for the attachment of 
tin*, great vessels and semilunar valves. Each ring receives, by its ventricular mar¬ 
gin, the attachment of the muscular fibres of the ventricles; its opposite margin pre¬ 
sents three deep semicircular notches, within which the middle coat of the artery 
(which presents three convex semicircular segments) is firmly fixed; the attachment 
of the artery to its fibrous ring being strengthened by the thin cellular eoat and 
serous membrane externally, and by the endocardium within. It is opposite the 
margins of those semicircular notches, in the arterial rings, that the endocardium, by 
its reduplication, forms the semilunar valves, the fibrous structure of the ring being 
continued into each of the segments of the valve at this part. Tlie middle coat of 
the artery in this situation is thin, and the sides of the vessel are dilated to form the 
sinuses of Valsalva. 

The muscular structure of the heart consists of bands of fibres, which present an 
exceedingly intricate interlacement. They are of a deep red colour, and marked with 
transverse stria! (p. Ixviii). 

The muscular fibres of the heart admit of a subdivision into two kinds, those of 
the auricles and those of the ventricles, which arfc quite independent of one another. 

Fibres of tip. Auricles.-r -These are disposed in two layers—a superficial layer 
common to both cavities, and a deep layer proper to each. The superficial fibres are 
more distinct on the anterior surface of‘'the auricles, across the bases of which they 
run in a transverse direction, forming a thin but incomplete layer. Borne of these, 
fibres pass into the septum auricularuui. The internal or deep fibres proper to each 
auricle consist of two sots, looped and annular fibres. The looped fibres pass upwards 
over each auricle, being attached by two extremities to tho corresponding auriculo- 
ventricular rings, in front and behind. The annular!fibres surround the whole 
extent of the appendices apricularum, and are continued upon the walls of the vena?, 
cavse^and coronary sinus on the right side, and upon the pulmonary veins on the 
left side, at their connection with the heart. In the appendices they interlace with 
the longitudinal fibres. < 

Th e fibres of the ventricles are arranged in numerous layers, of which Pettigrew * 
describes seven. Other anatomists'have regarded them differently, and indeed there 
must be some uncertainty on the subject, fo/the layers are not independent of each 
other, but their fibres are interlaced to a considerable extent. And it has been 
observed that as Pettigrew’s observations were, made chiefly on the hearts of the 
lower animals, they may not apply exactly to man. Yet as this description has 
been received by some of the best anatomists, and is supported by a large series of 
preparations, it seems best to adopt it. 

f ■ * Phil. Trans, 1864. 
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The general result of these investigations may be very brieHy stated ns follows. 
In the left ventricle the fibres of the first or most external layer are continuous with 
those of the seventh or most internal, those of tBe second with the sixth, and those 
of the third with the fifth, while the fourth or central layer appears to be single. 
The general direction of the fibres of the external layer ia nearly vertical, but in¬ 
clining somewhat from left to right as they run downwards ; the direction of the 
fibres of the internal layer is just the reverse, nearly vertical but running upwards 
from left to right; those of the second layer run more obliquely downwards from 
left to right, and those of the sixth with a corresponding obliquity in the reversed 
directions. The obliquity of the fibres of the third layer is greater; in fact, they 
approach the horizontal, as do those of the fifth in the reversed direction, while the 
fibres of the fourth layer run pretty nearly horizontal. The thickness of the layers 
increases from without inwards, so that the fourth layer, which is the middle in order 
of sequence, lies nearer the outer than the inne* surface of the ventricular wall. The 
fibres of the external or superficial layer arise, as ft rule, from the auriculo-ventricular 
lings and from the fibrous rings surrounding tbo aorta, but a few of them are con¬ 
tinued beneath the rings into the coluinnse carneaj.* They curve round at the apex 
in a spiral, which forms the whorl or vortex, those from the anterior surface of the 
heart curving round to enter the apex posteriorly, and vice, verxd. From the apex 
they are traced up into the seventh layer, which is much thicker, arid from which the 
musculi papillares and colunuue earnest; are chiefly formed. The apex of the heart is 
formed exclusively of the fibres of this first layer (or first and sevontli), so that , when 
it is removed, the ventricle is ojtened. And the successive layers terminate further 
and further from the apex, an arrangement which has led to their fibres being de¬ 
scribed as shorter, which Pettigrew doubts, attributing the shortness of the layers to 
the different direction of the fibres, not to any difference in length in tbo individual 
fibres. Since the deeper layers do not descend to the apex, this is the thinnest part 
of the ventricle, measuring only |th of an inch in thickness even in the heart of an ox. 

The fibres of tbo deeper layers are not connected with the aurienlo-ventricular 
lings, hut pass below them, each layer terminating a little below the more superficial 
layer which wraps round it, though the difference in this respect is not so great as in 
their depth towards the apex. * 

The fibres of the first layer pass across the septum from one ventricle to the other, 
an arrangement particularly well seen at the back of the heart, where there is a set 
of transverse fibres described by Pettigrew as the ‘ hinge-like fibres ’ of the back of the 
heart, and the three subjacent layers also take part in the formation of both ventricles; 
but when the fourth layer is removed, the two ventricles 4 re entirely Severed from 
each other posteriorly. The septum itj formed of the fibres of both ventricles applied 
to each other. 

The general arrangement of the fibres of the right ventricle is the same as that 
of the left, but the oxteinal fibres do not pass in to be continuous with the internal 
ftt a single point—the apex—but all along the anterior coronary groove. Its fibres 
are more delicate than those of.tlie left, and it is regarded by Pettigrew as formed out 
of the left ventricle by a kind of reflection inwards of the wall of the single cavity of 
which the ventricles consist at one period of foetal life (see Introduction). He points 
out that the heart at that period may be supposed to be represented by an open tube 
formed of spiral fibres. If, now, a portion of this tube or cylinder were pushed down 
to meet the opposite wall, to which the fibres of the reflected portion adhere, and with 
which they coalesce, there Would be formed an offset from the common ventricular 
cavity, formed partly of common and partly of special fibres, as is the case in the heart. 
At this early period the outer layers are not formed, and the apex is still unclpeed. 
Their formation closes in the apex and completes the walls of fche vetotricles. If this 
is the case the septum must be formed of two elements or sets of fibres, one propet to 

* * It ia a great mistake to imagine that all the fibres of the ventricles vise from the 
auriculo-ventricular tendinous rings, the fact being that, with the exception of the fibres of 
die first and seventh layers, they are continuous beneath them.’—Pettigrew, vp.dt. 'o. 456, 
note. * 

Y Y 2 ... 
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the original single ventricle, and therefore in after life proper to the left ventricle ; 
the other set formed from the reflected or reduplicated fibres which now form the 
right ventricle.* To these of cours§ the fibres which cross oyer from one ventricle to 
the other may be added. Pettigrew regards the portion of the septum which belongs 
to the left ventricle as*twice that which belongs to the right. For many interesting 
particulars with regard to the arrangement of the fibres and the shape of the cavities 
the reader must be referred to the original paper. 

Vessels and Nerves. —The arteries supplying the heart are the left or anterior and 
right or posterior coronary (p. 333). 

The veins accompany the arteries, and terminate in the right auricle. They are 
the great cardiac vein, the small or anterior cardiac veins, and the vense cordis minima; 
(venae Thebesii ) (p. 451). 

The lymphatics terminate in the thoracic and right lymphatic ducts. 

The nerves are derived from the qardiac plexuses, which are formed partly from 
the cranial nerves, and partly from the sympathetic. They are freely distributed 
both on the surface and in the substance of the heart, the separate filaments being 
furnished with small ganglia, f 


Pecui.iaktties' jn the Vascular System ok the F<etus. 

The chief jUculiaiities in the heart of the fetus are the direct communication 
between the two auricles through the foramen ovale, and the large size of the Eusta¬ 
chian valve. There are also several minor peculiarities. Thus, the position of the 
heart is vertical until the fourth* month, when it commences to assume an oblique 
direction. Its size is also very considerable as compared with the body, the propor¬ 
tion at the second month being 1 to 50 : at birth it is as 1 to 120; whilst in the 
adult the average is about 1 to 160. At an early period of foetal life the auricular 
portion of the heart is larger than the ventricular, the right auricle being more capa¬ 
cious than the left; but towards birth the ventricular portion becomes the larger. 
The thickness of both ventricles is, at first, about equal, but towards birth the left 
becomes much the thicker of the two. 

The foramen ovale is situated at the lower and back part of the septum auricu¬ 
lar urn, forming a communication between the auricles. It attains its greatest size at 
the sixth month. 

The Eustachian valve is developed from the anterior border of the inferior vena 
cava at its entrance into -the auricle. It is directed upwards on the left side of tin- 
opening of this vein, and serves to direct the blood from the inferior vena cava through 
the foramen ovale into the left auricle. 

The peculiarities in the arterial system of the foetus are the communication between 
the pulmonary artery and descending' part of the arch o? theaoita, by means of the 
ductus arteriosus, and the communication betweeifthe iniernHl iliac’arteries and the 
placenta, by means o f the umbilic al arteries. ... 

The ductus arteriosus is a short tube^ about half an inch in length at birth, and 
of the diameter of a goose-quill. In the early condition it forms the continuation of 
thus pulmonary artery, and .o pens into the arc h of t he novt a. just below the' 1 origin of 
the left subejaviau jaxtery ; a nd so co ndn cte the cliie f part of the blood from_ the" right 
v enfiTcle into the descending aorta' When the branches oF u 'the pulmonary artery 

* If the general idea of this is not at once obvious, it will become so by taking a roll of 

S r, calling one side of it the posterior* and* the other the anterior, and bending it at the 
; side of its middle till the anterior touches the posterior surface. The larger part to 
the left of the middle lire represents the left ventricle, the smaller the right, and the double 
fold in the middle the septumthen, if the reflected parts where they touch are gummed to 
each other, this will represent the coalescence of the septum with the outer wall, whereby the 
right ventriejp becomes a separate tube from the left. The lower openings of these two tubes 
are closed in by the growth of tbs external layers. 

For full aud accurate descriptions of the nerves and ganglia of the heart, the student is 
referred to Dr. R. Lee’s papers on the subject. 9 
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have become larger relatively to the ductus arteriosus, the latter is chiefly connected 
to the left pulmonary artery ; and the fibrous cord, which is all that remains of the 
ductus arteriosus in later life, will be found to b§ attached to the root of that vessel. 

T he umbilical or himopastric arteries arise from the internal iliacs . in addition 
to the hrancRS r SvSQ off from those vessels m the adult" Xscending along the sides 
nf the bladder to its fundus, they Dass out of the abdomen at the umbilicus, and are , 
continued along the u mbilical cord to the p lacenta, coiling round the umbilical vein., 
The y retur n t o the pl acenta the bl ood wh ich has circulated in the system of the 
foetus, 

""The peculiarity in the venous s yst em o f the fietus is th e comm unication established 
Ite twetair.lie'nfaSid^aliny^he TTverfuid portal vei n, through the umbilical vein and 
•with the inferior vena cava by the ductus venosns. 


FcETAI. CIRCULATION. 

The arterial blood destined for the nutrition of the foetus is ca rried f rom the 
placentaHEo the foetus,' along the umbilical cord, by the, u mbilical vein . The umbilical 
vein enters the abdomen at the umbilicus, and passgs. upwards along the five margin 
of the suspensory ligament of the liver to the under surface of that organ, where it 
gives off two'bFthr@e“T)ranches to the left lplie, one of which is of large size; and 
others to the iobu¥quadratus and lobulus Spigelii. At t he transverse fissure it divides 
into two branches : of these, the larger is joined by the portal vein, and enteriPiTre 
l ight lohe ; the pmaller branch continues onwards, under th e name of the ductus 
vSnosns, and joins^thcTeft liepa l ac v ein at the point of junction of that vesseTwiUTlhe 
inferior venacavaT The h Tood. therefore, ^liich travei-ses the umbilical vein, reaches 
the inferior vena cava in Uifee different ways. The g reater q uantity circulates 
through the liver with the portal venous felpQd, before entering the vena cava by the 
hepatic veins; some enters the liver directly, and is'iOsd'returhed to theinferior cava 
by life hepatic veins : the smaller quantity passes directly into the vena cava, by the 
j 11 ncUonof th b cTuctus venosns with t mileft hepatic vein. 

InTthe interior eavi i, tiirbiood carried by the d uctus veiiPSUs and hepatic veins 
becomes mixed with that returning from the lo wer extivm ities and jia cern. .of tlRe 
abdomen. It enters the right auri cle. and, guided by the Eustachian valve, passes 
through the foramen ovale intothe left auricle, whore it becomes mixed with a small 
quantity of blood returned from the Jungs by the pulmonary veins. From t he left 
auricle it passes into th e left ventric le ; and, from the 
by means of which it is distributed almost entirely to tli 
a. small quantity being probably earned into the descending aorta. From the head 
and upper extremities the blood is returned by the branches of the superior vena 
cava to the right auricle, where it becomes mixed with a small portion of the blood 
from the inferior cava. Fro m the right auri cle it descends over the Eustachian valve 
into t he right v entricle ; and, from the right ve ntric le, passes i nto the pu lm onar y 
artery ^.. The lungs of the ftetus being solid, and almost impervious, only a small 
quantity of t lfe blood of the pulmonary artery is distributed to them, by the right, 
aruTTeft pulmonary arteries, which is returned by the pulmonary veins to th e t Ieft 
auricle : the greater part passes thro ugh the ductus arteriosus into the jp'Tf meau«a. 
ment of the descending aorta, where it becomelmixed with a small quantity of blood 
transmitted by the left ventricle into the aorta. Along this vessel it descends to 
supply the lower extremities and viscera of the abdomen and pelvis, the chief portion 
being, however, conveyed by the umbiliiSal arteries to the placenta. 

From the preceding account of the circulation of the blood in the foetus, it will 
be seen— 

t. That the placenta serves the double purpose of a respiratory and nutritive 
organ, receiving the venous blood from the foetus, and returning it again reoxy- 
genated, and charged with additional nutritive material. 

2. That nearly the,whole of the blood of the nmbilical vein traverses the liver 


left ventricle, jnto the aorta, 
: head and" upper extremities, 
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before entering the inferior cava ; hence the large size of this organ, especially at an 
early period of firfcal life. 

3. That the right auricle is the point of meeting of a double current, the blood in 
the inferior cava being guided by the Eustachian valve into the left auricle, whilst 


392.—Plan of the Foetal Circulation. 



In this plan the figured arrows represent the kind of blood, as well as the direction which it takes in the vessels. 

Thus—arterial blood is figured ; venous blood, -; mixed (arterial and venous' 

blood, -> ^ ^ 

• 

that in the superior cava descends into the right ventricle. At an early period of 
festal life it is "highly probable thtft the two streams are quite distinct; for the 
inferior cava Opens almost directly into the left auricle, and the Eustachian valve 
would exclude the current along the vein from entering the right ventricle. At a 
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later period, as the sepai-ation between the two auricles becomes more distinct, it 
seems probable that some mixture of the two streams must take place. 

4. f Th« blflpifll carried from the placenta to.the foetus by the umbilical vein, m ixed 
with the blood from the inferior cava, passes almost directly to the arch of the aorta, 
and is dist ributed by the branches of tniat vessel t'b~tKo head and upper extr e miti es : 
hence tftlHSrgesize and perfect development of those parts at birth. 

5. The blood co ntained in the flegWftdiag. awJjft, chiefly dmivfiJ&S® Jihat which 
has already circulated through th^hmd^ajiid,, limbs, togothei* with a small quantity 
from the left ventric le, is distributed to the lower extremities : hence the small size 
and imperfect development of these) parts at birth. 


Changes in the Vascular System at Birth. 

4 

At birth, when respiration is established, an increased amount of blood from the 
pulmonary artery passes through the lungs, which now perform their office as respi¬ 
ratory organs, and, at the same time, the placental circulation is cut off. The fora¬ 
men ovale becomes gradually closed in by about*the tenth day after birth ; a valvu¬ 
lar fold rises up on the left side of its margin, and ultimately above its upper part: 
this valve becomes adherent to the margins of the foramen for the greater part of its 
circumference, but above a valvular opeuing is left between the two auricles, which 
sometimes remains persistent. 

The ductus arteriosus begins to contract immediately after respiration is established, 
becomes comj^otely closed from the fourth to the tenth day, and ultimately degenerates 
into an impervious cord, which serves to connect the left pulmonary artery to the 
concavity of the areli of the aorta. 

Of the 'umbilical or hypogastric arteries, the portion continued on to the bladder 
from the trunk of the corresponding internal iliac remains pervious, as the superior 
vesical artery; and the part between the fundus of the bladder and the umbilicus 
becomes obliterated between the second and fifth days after birth, and projects into 
the peritoneal sac, so as to form the two fossa; of the peritoneum, spoken of in the 
section on the Surgical Anatomy of Direct Inguinal Hernia. 

The umbilical veins and ductus venosus become completely obliterated between 
the second and fifth days after birth, and ultimately dwindle to fibrous cords ; the 
former becoming the round ligament of the liver, the latter the fibrous curd, which, 
in the adult, may he traced along the fissure of the ductus venosus. 



Organs of Voice and Respiration 


The Larynx. 

1 1 HE Larynx is the organ of voice, placed at the upper part of the air-passage. 

It is situated between the trachea and Ixise of the tongue, at the upper and 
fore part of the neck, where it forms a considerable projection in the middle line. 
On either side of it lie the'great vessels of the neck; behind, it forms part of the 
boundary of the pharynx, and is covered by the mucous membrane lining that 
cavity. 

The larynx is narrow and cylindrical below, but broad above, where it presents 
the form of a triangular box, flattened behind and at the sides, whilst in front it iB 
bounded by a prominent vertical ridge. It is composed of cartilages, which are con¬ 
nected together by ligaments and moved by numerous muscles : the interior is lined 
by mucous membrane, and supplied with vessels and nerves. 

The C'aktjlages of the larynx are nine in number, three single, and three pairs : 

Thyroid. , Two Arytenoid. * 

Cricoid. Two Coflhicula Lnryngis. 

Epiglottis. Two Cuneiform. 

The Thyroid (tivpeoc, a shield) is the largest cartilage of the larynx. It consists 
of two lateral lamella* or ala;, united at an acute angle in front, forming a vertical 
projection in the. middle lino which is 

prominent above, and called the pornum 393.—Side View of the Thyroid and 

Adami. This projection is subcutaneous, Cricoid Cartilages, 

more distinct in the male than in the 
female, and occasionally separated from 
the integument by a bursa mucosa. 

Each lamella is quadrilateral in form. 

Its outer surface, presents an oblique ridge, 
which' passes downwards aud forwards 
from a tubercle, situated near the root of 
., the superior cornu. This ridge gives attach¬ 
ment to the Stemo-thyroid and Thyro¬ 
hyoid muscles; the portion of cartilage 
included between it and the posterior 
border, to part of the Inferior constrictor 
muscle. 

Thp inner surface, of each ala r is smooth, 
concave, and covered by mucous membrane 
alwve and Itehind ; but in front,* in the re¬ 
coding angle Formed by theii junction, are 
attached the epiglottis, the true and 1 false 
chord® vocales, the Tbyro-arytenoid, and 
Thyro-epiglottidean cpuscles. 

The upper border of thb thyroid carti¬ 
lage is deeply notched in the middle line, 
immediately abqve the pomnm Adami, 
whilst on either side it is slightly concave. This border gives attachment through¬ 
out its whole extent to the thyro-hyoid membrane. 
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The lower border is connected to the cricoid cartilage, in the median line, by the 
crico-thyroid membrane*} and, on each side, by the Crico-thyroid muscle. 

The posterior borders, thick and rounded, terminate, above, in the superior cornua; 
and, below, in the inferior cornua. The two superior cornu^ are long and narrow, 
directed ^backwards, upwards, and inwards; and terminate in a conical extremity, 
which gives attachment to the thyro-hyoid ligament. The two inferior cornua are 
short and thick j they pass forwards and inwards, and present, on their inner 

surfaceg, a small oval, articular 


394.—The Cartilages of the Larynx. 
Posterior View. 


facet for articulation with the 
•side of the cricoid cartilage. The 


posterior border receives the 



insertion of the Stylo-pharyngeus 
and Palato-pharyugeus muscles on 
each side. 

Thd Cricoid Cartiluye is so 
called from its resemblance to 
a signet ring (k/)iV«f, a rhuj). 
It is smaller but thicker and 
stronger than the thyroid carti¬ 
lage, and forms the lower and 
back part of the cavity of the 
larynx. 

Its anterior half is narrow, 
convex, affording attachment in 
front and at the sides to the 
(!rico-thyroid muscles, and, be¬ 
hind those, to part of the Inferior 
constrictor. 

Its posterior half is very broad, 
both from side to side and from 
above downwards; it presents in 



the middle line a vertical ridge 
for the attachment of the longi¬ 
tudinal fibi-es of the (esophagus ; 
and on either side a broad depi’es- 
sion for the Crieo-arytsenoideus 
postious muscle. • 

At the point of junction of 
the two halves of the cartilage 


on either side is a small round 


elevation, for articulation with 
the inferior cornu of the thyroid 
cartilage. 

The lower border of the cricoid 
cartilage is horizontal, and con¬ 
nected to the upper ring of the 
* trachea "by fibrous membrane. 

* Its upper border is directed ob¬ 
liquely upwards and backwards, 
owing to the great depth of its posterior surface.* It gives attachment, in front, to 
the crico-thyroid membrane ; at the sides, to part of the same membrane and to the 
lateral Crico-arytenoid muscle ; behind, flhe highest point of tjie upper border is 
surmounted on each side by a smooth oval surface, for articulation with the arytenoid 
cartilage. Between the articular surfaces is a slight notch, for the attachment of 
part of the Arytsenoideus muscle. , 

The inner surface of the cricoid cartilage is smooth, and lined by mucoug 
membrane. 
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The Arytenoid Cartilages are so called from the resemblance they bear; when 
approximated, to the mouth of a pitcher (agoraiva, a pitcher). They are two in 
number, and situated at the upper border of the cricoid cartilage at the back of the 
larynx. Each cartilage is pyramidal in form, and presents for examination three 
surfaces, a base, and an apex.' 

The posterior surface is triangular, smooth, concave, and lodges part of the 
Arytenoid muscle. 

The anterior surface, somewhat convex and rough, gives attachment to the Thyro¬ 
arytenoid muscle, and to the false vocal cord. 

The internal surface is narrow, smooth, and flattened, covered by mucous mem¬ 
brane, and lies almost in apposition with the cartilage of the opposite side. 

The base of each cartilage is broad, and presents a concave smooth surface, for 
articulation with the cricoid cartilage. Of its . three angles, the oxternal is short, 
rounded, and prominent, receiving the insertion of the posterior and lateral Crico¬ 
arytenoid muscles. The* anterior angle; also prominent, but more pointed, gives 
attachment to the true vocal cord. 

The apex of each cartilage is pointed, curved backwards and inwards, and sur¬ 
mounted by a small conical-shaped, cartilaginous nodule, corniculum laryngis (cartilage 
of Santorini). This cartilage is sometimes united to the arytenoid, and serves to 
prolong it backwards and inwards. To it is attached the aryteno-epiglottidean fold. 

The cuneiform cartilages (cartilages of Wrisberg) are two small, elongated, carti¬ 
laginous bodies, placed one on each side, in the fold of mucous membrane which 
extends from the apex of the arytenoid cartilage to the side of the epiglottis (aryteno- 
epiglottidean fold) ; they give rise to small whitish elevations on the. inner surface of 
the mucous membrane, just in froift of the arytenoid cartilages. 

The epiglottis is a thin lamella of fibro-cartilage, of a yellowish colour;, shaped like 
a leaf, and placed behind the tongue in front of the superior opening of the larynx. 
During respiration its direction is vertically upwards, its free extremity curving 
forwards towards the base of the tongue ; but when the lar ynx is drawn up beneath 
the base of the tongue during deglutition it is carried downwards and backwards, so 
as to completely oloso the opening of the larynx. Jts free extremity is broad and 
rounded ; its attached end is long and narrow, and connected to the receding angle 
between the two ala 1 of the thyroid cartilage, just below the median notch, by a long, 
narrow, ligamentous band, the thryo-epiyiottic ligament. It is also connected to the 
posterior surface of the body of the hyoid bone by an elastic ligamentous band, the 
hyospiglottic ligament. 1 

Its anteriov• or lingual surface, is curved forwards towards the tongue, and 
covered at its upper part by mucous membrane, which is reflected on to the sides and 
base of the organ, forming a median and two lateral folds, the glosso-epigloltidean 
ligaments. 

Its posterior or laryngeal surface is smooth, concave from side to side, convex 
from above downwards, and covered by mucous membrane; when this is removed,, 
the surface of the cartilage is seen to be studded -with a number of small mucous 
glands, which are lodged in little pits upon its Surface. To its sides the aryteno-epi¬ 
glottidean folds are attached. 

Structure ..—The epiglottis^ cuneiform cartilages, and cornicula laryngis are com¬ 
posed of yellow fibro-cartilage, whidh shows little tendency to ossification ; but the 
other cartilages resemble tn 'structure the costal cartilages, becoming more or less 
ossified in old age. 

Ligaments, —The ligaments of the larynx are extrinsic, i.e. those connecting the 
thyroid cartilage with the os hyoides ; and intrinsic, those which connect the several 
cartilaginous segments to each other. * 

The ligaments connecting the thyroid cartilage with the os hyoides are three in 
number —the thyro-hyoid membrane, and the two lateral thyro-hyoid ligaments. 

The thyrofyoid membrane is a broad, fibre-elastic, membranous layer, attached 
below to the upper border of the thyroid cartilage, and above to the upper border of 



LIGAMENTS OF LARYNX. 


699 


tie inner surface of the hyoid bone, being separated from the posterior surface of the 
hyoid bone by a synoyial bursa. It is thicker in the middle line than at either side, 
in which situation it is pierced by the superior laryngeal vessels and nerve. 

The two lateral thyro-hyoid ligaments are rounded, elastic cords, which pass between 
the superior cornua of the thyroid cartilage and extremities of the greater cornua of 
the hyoid bone. A small cartilaginous nodule (c arlilnyo triticea), sometimes bony, is 
found in each. 

The ligaments connecting the thyroid cartilage to the cricoid are also three in 
number—the crico-thyroid membrane, and the capsular ligaments and synovial mem¬ 
branes. 

The crico-thyroid membrane is composed mainly of yellow elastic tissue. It is of 
triangular shape ; thick in front, where it connects together the contiguous margins 
of the thyroid and cricoid cartilages ; thinner at each side, where it extends from the 
superior ltorder of the cricoid cartilage to the inferior margin of the true vocal cords, 
with which it is closely united in front. • 

The anterior portion of the crico-thyroid membrane is convex, concealed on each 
side by the Crico-thyroid muscle, subcutaneous in the middle line, and crossed hori¬ 
zontally by a small anastomotic arterial arch, formed by the junction of the two crico¬ 
thyroid arteries. 

The lateral portions are lined internally by mucous membrane, and covered by the 
lateral Crico arytenoid and Thyro-arytenoid muscles. 

A capsular ligament encloses the articulation of the inferior cornu of the thyroid 
with the cricoid cartilage on each side. The articulation is lined by synovial mem¬ 
brane. 

The ligaments connecting the arytenoid cartilages to the cricoid are two thin and 
loose capsular ligaments connecting together the articulating surfaces, lined internally 
by synovial membrane, and strengthened !>ehind by a strong posterior crieo-arytenoid • 
ligament, which extends from the cricoid to the inner and back part of the base of the 
arytenoid cartilage. 

The ligaments of the epiglottis arc the hyo-epiglottie and thyro-epiglottic, and 
the three glosso-epiglottic folds of mucous membrane which connect the epiglottis to 
the sides and base of the tongue. The latter have been already described. 

The hyo-epiglottie ligament is an elastic fibrous band, which extends from the 

anterior surface of the epiglottis, 
395.—The Larynx and Adjacent Parts, seen from above, near its apex, to the posterior 

suiface of the body of thejiyoid 
bpne.- , 

The thyro-epiglottic liga¬ 
ment. is a long, slender, elastic 
cord, which connects the apex , 
of the epiglottis with the re¬ 
ceding angle of the thyroid car¬ 
tilage immediately beneath the 
median notch,above the attach- 
Inent of the vocal cords. 

Interior of the Larynx.-— 
The superior aperture q£ the 
• larynx (fig. 395) is a triangular 
or cord i form opening, wide in 
front, narrow behind, and slop¬ 
ing obliquely downwards and 
backwards. It is bounded in 
froirt by tltie epiglottis ; behind, 
by the apices of the arytenoid 
cartilages, and the cornicula laryngis; and laterally, by a fold of mucous membrane, 
enclosing ligamentous and muscular fibres, stretched between the sides of the epi- 


Aryitnnd carl- 
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glottis and the apex of the arytenoid cartilages : these are the arytano-epiglottidean 
folds, on the margins of which the cuneiform cartilages form a more or less distinct 
whitish prominence. • 

The comity of the. larynx extends from the aperture behind the epiglottis to the 
lower border of the cricoid cartilage. It is divided into two parts by the projection 
inwards of the vocal cords, and the Thyro-arytenoid muscles; between the two oords 
is a long and narrow triangular fissure or chink, the glottis, or rima glottidis. The 
portion of the cavity of the larynx above the glottis is broad and triangular in shape 
above, and corresponds to the interval between the alee of the thyroid cartilage; the 
portion below the glottis is at first of an elliptical, and lower down of a circular 
form. 

The glottis (rima glottidis) is the interval between the inferior or true vocal cords. 
The two superior or false vocal cords are placed above the latter, and are formed 
almost entirely by a folding inwards of the mucous membrane; whilst the two 
inferior or true vocal cords are thick, strong, and formed of yellow elastic fibrous 
tissue, covered by mucous membrane, which is very thin, and closely adherent to the 
tissue beneath. Between the true and false vocal cords, on each side, is an oval 
depression, the sinus, or ventricle, of the, larynx, which leads upwards, on the outer 
side of the superior voeal cord, into a csecal pouch of variable size, the sacculus 
laryngis. * 

The rima glottidis is the narrow fissure or chink between the inferior or true 
vocal cords. It is the narrowest part of the cavity of the larynx, and corresponds 
to the lower level of the arytenoid 


cartilages. Its length, in the male, 
measures rather less than an inch, its 
breadth, when dilated, varying at its 
widest part from a third to half an inch. 
In the female these measurements are 
less by two or three lines. The form 
of the glottis varies. In its half-closed 
condition it is a narrow fissure, a little 
enlarged and rounded behind. In quiet 
breathing it is widely open, Bomewhat 
triangular, the base of the triangle 
directed backwards, and corresponding 
to thq space between the separated ary¬ 
tenoid cartilages. r In forcible expiration 
it is smaller than during inspiration. 
When sound is produced it is more ' 
narrowed, the margins of the arytenoid 
cartilages being brought into contact, 
and the edges of the vocal cords ap¬ 
proximated and made parallel, the 
degree of approximation and tension 
corresponding to the height of the note 
produced.* 

superior or false vocal cords, 
no called because they are not directly 
concerned in the production of the voice, 
are two folds of mucous membrane, 


396.—Vertical Section of the Larynx and 
Upper Part of the Trachea. 



enclosing a delicate narrow fibrous band, * 

the superior thyro-arytenoid ligament. This ligament consists of a thin band 
of elastic tissue, attached in front to the angle of the thyroid cartilage l»elow the 
epiglottis, and behind to the anterior surface of the arytenoid cartilage. The lower 


* On the shape of the glottis, in the various conditions of breathing and speaking, see 
. ‘ Czemjak on the Laryngoscope? translated for the Nero Sydenham Society. 
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border of this ligament, enclosed in mucous membrane, forms a free crescentic margin, 
which constitutes the upper boundary of the ventricle of the larynx. 

The inferior or true vocal cords, so called .from their being concerned in the pro¬ 
duction of sound, are two strong fibrous bands ( inferior thyro-arytenoid ligaments), 
covered on their surface by a thin layer of mucous membrane. Each ligament con¬ 
sists of a band of yellow elastic tissue, attached in front to the depression between 
the two al® of the thyroid cartilage, and behind to the anterior angle of the base of 
the arytenoid. Its lower border is continuous with the thin lateral part of the 
crico-thyroid membrane.* Its upper border forms the lower boundary of the ven¬ 
tricle of the larynx. Externally, the Thyro-arytsenoideus muscle lies parallel with 
it. It is covered internally by mucous membrane, which is extremely thin, and 
closely adherent to its surface. 

The ventricle of the larynx is an oblong fossa, situated between the superior and 
inferior vocal cords on each side, and extending nearly their entire length. This 
fossa is bounded above by the free crescentic edge of the superior vocal cord; below 
by the straight margin of the true vocal cord; externally by the corresponding 
Thyro -arytenoideus muscle. The anterior part of the ventricle leads up by a narrow 
opening*into a csecal pouch of mucous membrane of variable size, called the laryn¬ 
geal pouch. 

The sacculus laryngis, or laryngeal pouch, is a membranous sne, placed between 
the superior vocal cord and the inner surface of the thyroid cartilage, occasionally 
extending as far as its upper border; it is conical in form, and curved slightly back¬ 
wards, like a Phrygian cap. On the surface of its mucous membrane are the open¬ 
ings of sixty or seventy small follicular glands, which are lodged in the submucous 
areolar tissue. This sac is enclosed in a fibrous capsule, continuous below with the 
superior thyro-arytenoid ligament: its laryngeal surface is covered by the Arytaeuo- 
epiglottideus inferior muscle ( Compressor sacculi laryngis, Hilton) ; whilst its exterior 
is covered by the Thyro-epiglottideus muscle. These muscles compress the sacculus 
laryngis, and discharge the secretion it contains upon the chorda; voeales, the surfaces 
of which it is intended to lubricate. 

Muscles. —The intrinsic muscles of the larynx are eight in number; five of which 
are the muscles of the chorda; voeales and rima glottidis ; three are connected with 
the epiglottis. 

The five muscles of the cho**fec voeales and rima glottidis are the 

Crico-thyroid. A rytsenoideus. 

Crico-arytamoideus posticus. Thyro-arytsenoideus. 

Crico-arytsenoideus lateralis. 

The Crico-thyroid is trianguihr in form, and situated at the fore part and side of 
the cricoid cartilage. It a rises from the front and lateral part of the cricoid cartilage ; 
its fibres diverge, passing obliquely upwards and outwards, to be inserted into the 
lower border of the thyroid cartilage, and into the anterior border of the lower- 
cornua. 

The inner borders of these two muscles are separated in the middlo line by a 
triangular interval, occupied by the crico-thyroid membrane. 

The Crico-arytasnoidens posticus arises from the broad depression occupjpng each 
lateral half of the posterior surface of the cricoid cartilage ; its fibres pass Upwards 
and outwards, converging to be inserted into the outer angle of the base of the 
arytenoid cartilage. The upper fibres are nearly horizontal, the middle obliqne, and 
the lower almost vertical.* 

* Dr. Merkel of Leipsic has described a muscular slip which occasionally extends between 
the outer border of the posterior surface of the cricoid cartilage and the posterior margin of 
the inferior cornu of the thyroid ; this he calls the * Musculus kerato-cricoideus.’ It is not 
found in every larynx, and when present exists usually only on one side, but is occasionally 
found on both sides. Mr. Turner (Edinburgh Medical Journal, Feb. 1860) states that it is 
found in about one case in five. Its action is to fix the lower horn ofthe thyroid cartilage 
backwards and downwards, opposing in some measure th© part of the Crico-thyroid muscle 
which is connected to the anterior margin of the horn. 
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The Crico-arytceno ideas lateralis is 
oblong form. It arisen from the upper 
and, passing obliquely upwards and 
backwards, is inserted into the outer 
angle of the base of the arytenoid 
cartilage, in front of the preceding 
muscle. 

Tho Aryteenoidcus is a single 
muscle, filling up the posterior con¬ 
cave surface of the arytenoid carti¬ 
lages. It arises from the posterior 
surface and outer border of one 
arytenoid cartilage, and is inserted 
into the corresponding parts of the 
opposite cartilage. It consists of 
three pianos of fibres, two oblique 
and one transverse. The oblique 
fibres, the most superficial, form two 
fasciculi, which pass from the base 
of one cartilage to the apex of the 
opposite one. The transverse fibres, 
the deepest and most numerous, pass 
transversely across botween the two 
cartilages; hence the Arytamoideus 
was formerly considered as several 
muscles, under the name of trans- 
versi and obliquL A few of the 
oblique fibres are occasionally con¬ 
tinued round the outer margin of 
the cartilage, and blend with the 
Thyre-arytenoid or tho Arytamo- 
epiglottideus muscle. 

Tho Thyro-arytiniioidcus is a 
broad, flat muscle, which lies parallel 
with the outer side of tho true vocal 
cord. It arises in front from the 


smaller than the preceding, and of ah 
border of the side of the cricoid cartilage, 

397-—Musqles of Larynx. Side View. 
Right Ala of Thyroid Cartilage removed. 



398.— Interior of t he Larynx, seen from above. 
«> (Enlarged.) 


lower half of the .receding angle of 
the thyroid, cartilage, and from the 
crico-thyroid membrane. Its fibres 
pass horizontally backwards and 
ontwards, to be inserted into the 
base and anterior surface of the 
arytenoid cartilage. This muscle 
consists of two fasciculi. The in¬ 
ferior, the thicker, is inserted into 
the anterior angle of the base of the 
arytenqjd cartilage, and into the ad¬ 
jacent portion of its anterior surface ; 
it lies parallel with the true vocal 
cord, to which it is occasionally 
adherent. The superior fasciculus, 
the thinner, is inserted into the 

C 

anterior surface and. outer "border 
of the arytenoid cartilage above the 
preceding fibres; it lies on the outer 
side of the sacculus laryngis, imme¬ 
diately beneath its mucous lining. 
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The muscles.of the epiglottis are the 

Thyro-epiglottideus. 

Arytaeno-epiglottideusf superior. 

Arytaeno-epiglottideus inferior. 

The Thyro-epiglottideus is a delicate fasciculus, which arises from the inner sur¬ 
face of the thyroid cartilage, just external to the origin of the Thyro-arytenoid muscle, 
and spreading out upon the outer surface of the sacculus luryngis : some of its fibres 
are lost in the aryteno-epiglottidean fold, whilst others are continued forwards to the 
margin of the epiglottis ( Depressor epiglottidis). 

The Arytamo-epiglottidens superior consists of a few delicate muscular fasciculi, 
which arise from the apex of the arytenoid cartilages, and become lost in the fold of 
mucous membrane extending between the arytenoid cartilage and side of tho epi¬ 
glottis ( aryteno - epiglottid. eau fold'■$). 

The Arytamo-epk/lottidev# inferior {Compressor sacculi laryngis, Hilton) arises 
from the arytenoid cartilage, just above the attachment of the superior vocal cord ; 
passing forwards and upwards, it spreads out upon the inner and upper part of the 
epiglottis. This muscle is separated from the preceding by an indistinct areolar 
interval.* 

Actions. —In considering the action of the muscles of the larynx' they may be 
conveniently divided into two groups, viz. : 1. Those vWiich open and close the glottis. 
2. Those which regulate the degree of tension of the vocal cords. 

1. 'Hie muscles which open the glottis are the Crico-arytmnoidoi postiei ; and 
those which close it are the Arytamoideus and this Orico-arytienoidei latorales. 
2. The muscles which regulate the tension of the vocal coitls are the ( Irico- thyroidei, 
which tense and elongate them ; and the Thyro arytamoidei, which relax and shorten 
them. The Thyro-epiglottidous is a depressor of the epiglottis, and the Arytreno- 
epiglott.idei constrict tho superior ajierture of the larynx, compress the sacculi 
laryngis, and empty them of their contents. 

The ('rico-nry/anwidei posl.u-i separate the chordas voeales, and, consequently, open the 
glottis, by rotating tho base ol‘ the arytenoid cartilages outwards and backwards ; so that their 
anterior angles and the ligaments attached to them become widely separated,the vocal cords, 
at the same time, lining made tense. 

The < Yi< o-nryt eenoulei lateral**- close the glottis, by rotating the base of tho arytenoid 
cartilages inwards, so as to approximate their anterior angles. 

The Aryta-nnidnus muscle approximates tho arytenoid cartilages, and thus closes tho open¬ 
ing of the glottis, especially at its back part. 

The Crico-thyroid muscles produce tension and elongation of the vocal cords, by drawing 
down the thyroid cartilage over the cricoid. * 

Tho Thyro-aryteenoidei muscles draw tho arytynoid cartilages, together with the part of 
the cricoid to which they are connected* forwards towards the thyroid, and thus shorten and 
relax the vocal cords. _ _ * 

The Thyro-epiglott.idei depress the epiglottis, and assist in compressing the sacculi larvngis. 
The Arytreno-epiglottideus superior constricts the superior aperture of the larynx, when it 
is drawn upwards, during deglutition, and the opening closed by the epiglottis. The Ary fie 110- 
epiglottideus inferior, together with some fibres of the Thyro-arytaenoidei, compress the 
sacculus laryngis. 

« 

The Mucous Membrane, of tho larynx is continuous above with that lining the 
mouth and"pharynx, and is prolonged through the trachea and bronchi into the lungs. 
It lines the posterior and upper part of the anterior surface of the epiglottis, to which 
it is closely adherent, and forms the aryteno-epiglottidean folds which encircle the 
superior aperture of the larynx. It lines the tgholo of the cavity of the larynx; 
forms, by its reduplication, the chief part of the superior, or false, vocal cord; and, 

* Muscutcs triticbo-g loss its. Bochdalek juri. {Prayer Xiertelp.hrschrift, 2nd Part, 
1866) describes a muscle hitherto entirely overlooked, except a briel statement in Henle’s 
1 Anatomy,’ which arises from the nodule of cartilage (corpus triticeum) in the posterior 
thyro-hyoid ligament, and passes forwards and upwards to enter the tongijp along with the 
Kerato-glossus muscle. He met with this muscle eight times in twenty-two subjects. It 
occurred in both sexes, sometimes, on both sides, at others on one only. 
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from the ventricle, is continued into the sacculas laryngis. It is then reflected over 
the true vocal cords, where it is thin, and very intimately adherent; covers the inner 
surface of the crico-thyroid membranp and cricoid cartilage; and is ultimately con¬ 
tinuous with the lining membrane of the trachea. It is covered with columnar 
ciliated epithelium below the superior vocal cord ; but above this point the cilia are 
found only in front, as high as the middle of the epiglottis. In the rest of its extent 
the epithelium is of the squamous variety. 

Glands .—The mucous membrane of the larynx is furnished with numerous 
muciparous glands, the orifices of which are found in nearly every part; they are 
very numerous upon the epiglottis, being lodged in little pits in its substance; they 
are also found in large numbers along the posterior margin of the aryteno-epiglottidean 
fold, in front of the arytenoid cartilages, where they are termed the arytenoid glands. 
They exist also in large numbers upon the inner surface of the sacculus laryngis. 
Nope are found on the vocal cords. 

Vesski.s and Nerves.;— The arteries of the larynx are the laryngeal branches 
derived from the superior and inferior thyroid. The veins empty themselves into 
the superior middle and inferior thyroid veins. The lymphatics terminate in the deep 
cervical glands. The nerves are the superior laryngeal, and the inferior or recurrent 
laryngeal branches of the pneumogastric nerves, joined by filaments from the sympa¬ 
thetic. The superior laryngeal nerves supply the mucous membrane of the larynx 
and the Crico-thyroid muscles.* The inferior laryngeal nerves supply the remaining 
muscles. The Arytenoid muscle is supplied by both nerves. 


Tub T&&CHKA. (Fig. 399.) 

The trachea,, or air-tube, is a cartilaginous and membranous cylindrical tube, 
flattened posteriorly, which emends from the lower part of the larynx, on a lev el 
with the^fifth cervical vertebra, to opposite, the third dorsal, where it divides into 
the two bronchi, one for each lung. The trachea measures about four inches and 
a half in length ; its diameter, from side to side, is from three-quarters of an inch to 
an inch, being always greater in the male than in the female. 

Relations .— The anterior surface of the trachea is convex, and covered in the neck, 
from"above "downwards, fiy the isthmus of the thyroid gland, thT“mferior*thyi-<)id 
veins, the arteria thyroidea. lma (wKen tKat^ vesseT'exists), the Sterho-hyoid and 
fftcr no-thyro id muscles, the cervical fascia (in tjie interval between^those muscles), 
anctl more superficially, by the anastomosing branches between the anterior jugular 
veins; iyijhe thorax Jl t is covered from before backwards by the first piece o f'the 
stegpHn, the remains of the thymus gland, the arch of the aorta, the innominate and 
left carotid artenes^and the deep cardiac plexus. w 'Tfli6s # iip’oh the jnsophagus, which 
is directed to the loft near the arch oT the’ aorta; Ta&rdly, in "Be neck, it is in 
relation with the comm on paro tid arteries, the lat eral l o bes of the thyroid gland, the 
JrriWOJMj IRA" recafrrent laryngeal nerves ; and, in 'the th orax. &„Iies 
in the interspace between the pfaurse, having tlie pneumotrast ric nerve on each side 
«f it. - . .. 

Tim ,Bight Bronchus, wider, shorter, and more horizontal in direction than the 
left^ is about an inch in length, and e nters t l mright lung, opposite the fourth dorsal 
v 2ii&br tt - The vena azygos arches overltTfrom behind; and the right pulmonary 
artery lies below, and then in front of it. 

The Left Bronchus is smaller* more oblique, and longer than the right, being 
nearly two inches in length. It enters the root of the left lung, opposite the fifth 
d.orsal..ygr.tebra, about an inch lowiT^ri'fRe'ripiTF^cFus. It crosses, in front of 
the. »acpfe<^u^jLh^hoffyic duct and t he descending aor ta; pqfisp'fl g.™h 

of the aorta, and has the left pulmonary artery lying atjbrst above, and then in front 
transverse section is hiads acfossbhe traciiea, ashort distance above its 
point of bifurcation, and a bird’s-eye view taken of its interior (fig. 400), the septum 
■ at the bottom of the trachea and separating the two bronchi will be seen to 
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occupy the left of the median line, as was first shown by Mr. Goodall, of Dublin, so 
that any solid body dropping into the trachea would naturally be directed towards' 

399.—Front View of Cartilages of Larynx: the Trachea and Bronchi. 




■c. 


400.—Transveree’Section of the Trachea, just above its Bifurcation, 
with a bird’s-eye view of the interior. 


I !' 
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the right bronchus, and this tendency is undoubtedly aided by the large size of this 
tube as compared with its fellow. This fact serves to explain why a foreign substance 
in the trachea generally falls into the right bronchus. 
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The trachea is composed of imperfect cartilaginous rings, fibrous membrane, mus¬ 
cular fibres, longitudinal yellow elastic fibres, mucous membrane, and glands. 

The Cartilages vary from sixteen to twenty in number : each forms an imperfect 
ring, which surrounds about two-thirds of the cylinder of the trachea, being imperfect 
behind, where the tube is completed by fibrous membrane. - The cartilages are placed 
horizontally above each other, separated by narrow membranous intervals. They 
measure about two lines in depth, and half a line in thickness. Their outer surfaces 
are flattened, but internally they are convex, from being thicker in the middle than at 
the margins. The cartilages are inclosed in an elastic fibrous membrane, which forms a 
double layer; one layer, the thicker of the two, passing over the outer surface of the 
ring, the other over the inner surface : at the upper and lower margins of the carti¬ 
lages these two layers blend together to form a single membrane which connects the 
rings one with another. They are thus, as it were, imbedded in the membrane. In 
the space behind, between the extremities of the rings, the membrane forms a single 
distinct layer. The peculiar cartilages are the first and the last. 

The first cartilage, is broader than the rest, and sometimes divided at one end ; it 
is connected by fibrous membrane with the lower border of the cricoid cartilage, with 
which, or with the succeeding cartilage, it is sometimes blended. 

The last cartilage is thick and broad in the middle, in consequence of its lower 
border being prolonged into a triangular hook-shaped process, which curves down¬ 
wards and backwards between the two bronchi. It terminates on each side in an 
imperfect ring, which encloses the commencement of the bronchi. The cartilage 
above the last is son^what broader than the rest at its centre. Two or more of the 
cartilages often unitdf partially or completely, and are sometimes bifurcated at their 
extremities. They are highly elastic, and seldom ossify, even in advanced life. In 
the right bronchus the cartilages vary in number from six to eight; in the left, from 
nine to twelve. They are shorter and narrower than those of the trachea. 

The Muscular Fibres are disposed in two layers, longitudinal and transverse. 
The longitudinal fibres are the most external, and arise by minute tendons from the 
inner surfaces of the ends of the tracheal cartilages, and from the fibrous membrane. 

The transverse fibres (Trachealis muscle, Todd and Bowman), the most internal, 
form a thin layer, which extends transversely between the ends of the cartilages and 
the intervals between them at the posterior* part of the trachea. The muscular 
fibres are of the unstriped variety. 

The elastic fibres form a complete lining to the entire cylinder of the trachea, 
beneath the mucous membrane : they are most abundant at the posterior part of the 
tube between the extremities of the rings, where they are collected into distinct longi¬ 
tudinal bundles, and are especially numerous about the bifurcation of the trachea. 
They may be traced downwards as a continuous fixembrane to the ultimate ramifica¬ 
tions of the bronchial tubes. 

The Mucous Membrane contains a large amount of lymphoid tissue. It presents 
a well-marked basement membrane, supporting several layers of epithelial cells, the 
superficial layer being columnar ciliated. It is continuous above with that of the 
larynx, and below with that of the lungs. 

The Tracheal Glands are found in great abundance at the posterior part of the 
trachea. They are small, flattened, ovoid bodies, placed upon the outer surface of 
the fibrous layer, each furnished with an excretory duct, which pierces the fibrous 
and muscular layers, and opens on the surface of the mucous membrane. Some 
glands of smaller size are also found at the sides of the trachea, between the layers of 
fibrous tissue connecting the rings, dnd others immediately beneaUFthe mucous coat. 
The secretion from these glands serves to lubKcate the inner surface of the trachea. 

Vessels and Nerves .—The trachea is supplied with blood by the inferior thyroid 
arteries. The veins termihate in the thyroid venous plexus. The nerves are derived 
from the pneumogastric and its recurrent branches, and from the sympathetic. 

Surgical Anatomy .—The air-passage may he opened in three different situations: through 
the crioo-thyroid membrane ( lan/ngotomy ), through the cricoid cartilage and upper ring of 
th^trachea ( laryngo-tracheotomy ), or through the trachea below the isthmus of the thyroid 
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gland (tracheotomy). The student should, therefore, carefully consider the relative anatomy 
of the air-tube in each of these situations. 

Beneath the integument of the laryngo-tracheal region, on either side of the median line, 
are the two anterior jugular veins. Their size and position vary; there is nearly always one, 
and frequently two; at the lower part of the neck they diverge, passing beneath the Sterno- 
mastoid muscles, and are frequently connected by a transverse communicating branch. These 
veins should, if possible, always be avoided in any operation on the larynx or trachea. If cut 
through, considerable haemorrhage occurs. . 

Beneath the cervical fascia are the Sterno-hyoid and Sterno-thyroid muscles, the con¬ 
tiguous edges of the former being near the median line; and beneath these muscles the 
following parts are met with, from above downwards: the thyroid cartilage, the crico-tbyroid 
membrane, the cricoid cartilage, and the trachea, crossed by the isthmus of the thyroid 
gland. 

The crico-thyroid space is very superficial, and may be easily felt beneath the skin as a 
depression, about an inch below the poinum Adami; it is crossed transversely by a small 
artery, the crico-thyroid, the division of which is seldom accompanied by any troublesome 
haemorrhage. 

The isthmus of the thyroid gland usually crosses the second and third rings of the trachea; 
above it is found a large transverse communicating branch between the superior thyroid 


40—Surgical Anatomy of Laryngo-Trachoal Region. 
In the Infant. 



veins, and the isthmus is covered by a venous plexus, formed between the thyroid veins of 
opposite sides. On the sides of the ihyroid gland, and below it, the veins converge to a single 
median vessel, or to two trunk* which descend along the median line of the front of the 
trachea, to open into the innominate veins by valved orifices. In the infant the thymus 
gland ascends a variable distance along the front of the'trachea: and the innominate 
artery crosses the tube obliquely at the root of the neck, from left to right. The arteria 
thyroidea ima, when that vessel exists, passes from below Upwards, along the front of the 
trachea. The upper part of the trachea lies comparatively superficial; but the lower part 
passes obliquely downwards and backwards, so as to be deeply placed between the converging 
Hterno-maatoid muscle. In the child the trachea is smaller, more deeply placed, and more 
movable than in the'giRilt. In fat or Bhort-neeked pe»plc, or in those in whom the muscles 
of tho neck are prominently developed, the fciachea is more deeply placed than in the opposite 
conditions. 

From these observations it must be evident that laryngotomy is anatomically the most 
simple operation, can most readily be performed, and should always be preferred, when 
particular circumstances do not render the operation of tracheotomy absolutely necessary. 
The operation is performed thus: The head being thrown back and steadied by an assistant, 
the finger is passed over the front of the neck, and the crico-thyroid depression felt for. A 
vertical incision is then made through the skin, in the middle line over this spot, and the 
crico-thyroid membrane is divided to a sufficient extent to allow of the introduction of a 
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large curved tube. The crico-thyroid artery is the only vessel of importance crossing this 
space. If it should be of large size, its division might produce troublesome haemorrhage. 

Laryngo-tracheotomy, anatomically considered, is more dangerous than tracheotomy, on 
account of the small interspace between the cricoid cartilage and the isthmus of the thyroid 
gland: the communicating branches between the superior thyroid veins, which cover this 
spot, can hardly fail to be divided ; and the greatest care will not, in some cases, prevent the 
division of part of the thyroid isthmus. If either of these structure is divided, the haemor¬ 
rhage may Be considerable. 

Tracheotomy below the isthmus of the thyroid gland is performed thus: The head being 
thrown back and steadied by an assistant, an incision, an inch and a half or two inches in 
length, is made through the skin, in the median line of the neck, from a little below the 
cricoid cartilage, to the top of the sternum. The anterior jugular veins should be avoided 
by keeping exactly in the median line; the deep fascia should then be divided, and the 
contiguous borders of the Hterno-thyroid muscles separated from each other. A quantity of 
loose areolar tissue, containing the inferior thyroid veins, must then be separated from the 
front, of the trachea, with the handle of the scalpel; and when the trachea is well exposed, 
it should be opened by inserting the knife into it, dividing two or three of its rings from 
lielow upwards. It is a matter of the greatest importance to restrain, if possible, all haemor¬ 
rhage before the tube is opened ; otherwise, blood may pass into the trachea, and suffocate the 
patient. 

The Pleub^. 

Each lung is invested, upon its external surface, by an exceedingly delicate 
serous membrane, the pleura, which encloses the organ as far as its root, and is then 


402.—A Transverse Section of the Thorax, showing the relative Position of the Viscera, 

and the Reflections of the Pleurae. 



reflected upon the inner surface of the thorax. The portion of the serous membrane 
investing the surface of the lung is called the pleura ptdmonalie (visceral layer of 
pleura), while that which lines the inner surface of the chest is called the pleura 
coslalis (parietal layer of pleura). The interspace or cavity between these two layers 
is called the ravity of the pleura. Each pleura is therefore a shut sac, one occu¬ 
pying the right, the other the left half of the thorax j and they are perfectly Separate, 
not Communicating with each other. The two pleurae do not meet in the middle line 
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of the chest, excepting at one point in front; an interspace being left between 
them, which contains all the viscera of the thorax excepting the lungs : this is the 
mediastinum. * 

Reflections of tlte Pleura (fig. 402).—Commencing at the sternum, the pleura 
passes outwards, covers the costal cartilages, the inner surface of the ribs and Inter¬ 
costal muscles, and at the back part of the thorax passes over the thoracic ganglia 
and their branches, and is reflected upon the sides of the bodies of the vertebra?, 
where it is separated by a narrow interspace from the opposite pleura, the posterior 
mediastinum. From the vertebral column the pleura passes to the side of the peri¬ 
cardium, which it covers to a slight extent: it then covers the back part of the root 
of the lung, from the .lower border of which a triangular fold descends vertically by 
the side of the posterior mediastinum to the Diaphragm. This fold is the broad 
ligament of the lung, the liy amentum latum pulmonis , mid serves to retain the lower 
part of that organ in position. From the root, the pleura may be traced over tlio 
convex surface of the lung, tho summit and base, and felso over the sides of the 
fissures between the lobes. It covers its anterior surface and the front part of its 
root, and is reflected upon the side of tho pericardium to the inner surface of tho 
sternum. Below, it covers the under surface of the Diaphragm. Above, its apex 
projects, in the form of a cul-de-sac, through the superior opening of the thorax 
into the neck, extending about an inch above the margin of the first rib, and receives 
the summit of the corresponding lung; this sac is strengthened, according to Dr. 
Sibson, by a dome-like expansion of fascia, derived from the lower part of the Scaleni 
muscles. 

A little above the middle of .the sternum, the contiguous surfaces of the two 
pleurae are sometimes in contact for a slight extent; but above and below this point, 
the interval left between them forms the anterior mediastinum. 

The inner surface of the pleura is smooth, polished, and moistened by a serous 
fluid; its outer surface is intimately adherent to the surface of the lung, and to the 
pulmonary vessels as they emerge from the pericardium ; it is also adherent to the 
upper surface of the Diaphragm : throughout the rest of its extent it is somewhat 
thicker, and may be separated from the adjacent parts with extreme facility. 

The right pleural sac is shorter, wider, and reaches higher in the neck than the left. 

Vessels and Nerves .—The arteries of the pleura are derived from the intercostal, 
the internal mammary, the musculo-phrenic, thymic, pericardiac, and bronchial. 
The veins correspond to the arteries. The lymphatics are very numerous. The 
nerves are derived from the phreniU and sympathetic (Luschka). Kiilliker states 
that nerves accompany the ramification of the bronchial arteries «in tho pleura 
pulmonalis. 

Mediastinum. 

The mediastinum is the space left in the median line of the chest by the non¬ 
approximation of the two pleura?. It extends from the sternum in front to the spine 
behind, and contains all the viscera in the thorax excepting the lungs. The modi 
astinum is subdivided, for convenience of description, into the anterior, middle, and 
posterior. 

The anterior mediastinum is bounded in front by the sternum, on each side by 
the pleura, and behind by the pericardium. Owing to the oblique position of the 
heart towards the left side, this space is not parallel vfith the sternum, but directed 
obliquely from above downwards, and to the left of the -median line; it is broad 
below, narrow above, very narrow opposite the sdfcond piece of the sternum, the con¬ 
tiguous surfaces of the two pleurae being occasionally united over a small space. 
The anterior mediastinum contains the origins of the Sternohyoid and Sterno¬ 
thyroid muscles, the Triangularis sterni, the internal mammdry vessels of the left side, 
the remains of the thymus gland, and a quantity of loose areolar tissue, in which 
some lymphatic vessels are found ascending from the convex surface of the liver. 

The middle mediastinum is the broadest part of the interpleural space. It con¬ 
tains the heart, enclosed in the pericardium, the ascending aorta, the superior vena 
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cava, the bifurcation of the trachea, the pulmonary arteries and veins, and the 
phrenic nerves. 

The posterior mediastinum is an irregular triangular space, running parallel with 
the Vertebral column ; it is bounded in front by the pericardium and roots of the 
lungs, behind by the vertebral column, and on either side by the pleura. It contains 

■m 

403.—The Posterior Mediastinum. 



the descending aorta, the greater and lesser “azygos veins and left superior intercostal 
vein, the pneumoga&tric and splanchnic nerves, the oesophagus, thoracic duct, and 
some lymphatic glands. ‘ 

The Lungs. 

i' 

The Lungs are the essential organs of respiration; they are two in number, 
■placed one in each of the lateral cavities of the chest, separated from each other by 
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the heart and other contents of the mediastinum. Each lung is conical in shape, 
and presents for examination an apex, a base, two borders, and two surfaces (soe 

fig. 404)- • 

The apex forms a tapering cone which extends into the root of the neck, about 
an inch to an inch and a half above the level of the first rib. 

The base is broad, concave, and rests upon the convex surface of the Diaphragm; 
its circumference is thin, and fits into the space between the lower ribs and the costal 
attachment of the Diaphragm, extending lower down externally and behind than in 
front. 

The external or thoracic surface is smooth, convex, of considerable extent, and 
corresponds to the form - of the cavity of the chest, being deeper behind than in front. 

The inner surface is concave. It presents, in front, a depression corresponding 
to the convex surface of the pericardium, and behind, a deep fissure (the hiluin 
pulmonis), which gives attachment to the root of the lung. 

The posterior border is rounded and broad, and is received in the deep concavity 
on either side of the spinal column. It is much longer than the anterior border, and 
projects below between the ribs and the Diaphragm. 

The anterior border is thin and sharp, and overlaps the front of the pericardium. 

The anterior border of the right lung corresponds to the median line of the chest, 
from the junction of the first and second pieces of the sternum as low as the sixth 
costal cartilage. The anterior border of the left lung lies in the mid-line only as low 
as the fourth costal cartilage; below this it presents a V-shaped notch, formed at the 
expense of the left lung, in which the pericardium is exposed. The two lungs are 
therefore in contact in the middle line, the pleura only being interposed, between 
the levels of the second and fourth costal cartilages. 

Each i,ung is divided into two lobes, an upper and lower, by a long and deep 
fissure, which extends from the upper part of the posterior border of 4 the organ, 
about three inches from its apex, downwards and forwards to the lower part of its 
anterior border. This fissure penetrates nearly to the root. In the right lung the 
upper lobe is partially divided by a second and shorter fissure, which extends from 
the middle of the preceding, forwards and upwards, to the anterior margin of the 
organ, marking off a small triangular portion, the middle lobe. 

The right lung is the larger and heavier; it is broader than the left, ow ing 
to the inclination of the heart to the left side; it is also shorter by an inch, in con¬ 
sequence of the Diaphragm rising higher on the right side to accompnodate the liver. 
The right lung has. three lobes. • 

The left lung is smaller, narrower, and longer thap the right,^md has only two 
lobes. , 

A. little above the middle of the inner surface of each lung, and nearer its pos¬ 
terior than its anterior border, is its root, by which the lung is connected to the 
heart and the trachea. The root is formed by the bronchial tube, the pulmonary 
arte ry, the pulmonary veins, the br onchial arteries and vei ns, the pulmonary plexus 
of nerves, ly in phatTcs 7 T>r onchiaI glands, and areolar tissue, all of which are enclosed 
by a reflection of the pleura. The r oot of the right lung lies be hind the s upe rior 
vena cava and asc ending portion of the arch of the ao rta, and b elow the v ena azygo s. 
That of the l eft lung passes beneath the arch of the aorta, and in f ront n£ foe 
scending aorta ; the p hrenic ner ve and the a nterior pulmonary plexus lie in front of 
each, and the pn eumogastric and poster ior pu lmonary plexus behind each . 

The chief structures composing the root of each lung are arranged in a similar 
manner from before backwards on both side*, viz.: the pulmonary veins most 
anterior; tno^almonary arteryTiithe* middle; and the b ron chus, together with* the 
bronchial vessels, behind. From abo ve dow nwards, on the~twQ Bides , their arrange¬ 
ment differs, thus: .. * 

On the right side their position is— bronchus , pu lmonary a rtery, pulmonary* 
veins; bub on th e leftside their position is—pulm onary artery, h roqph us, pulmonary 
veins: which is accounted or by the bronchus being placed on a lower leveTon the 
left than on the right side, in order that it may pass under the arch of the aorta. 





7 I2 ORGANS OF VOICE AND RESPIRATION. 

The weight of both lungs together is about forty-two ounces, the right lung being 
two ounces heavier than the left; but much variation is met with according to the 
amount of blood or serous fluid they* may contain. The lungs are heavier in the 
male than in the female, their proportion to the body being, in the former, as i to 37, 
in the latter as 1 to 43. The specific gravity of the lung-tissue varies from 345 to 
746, water being 1,000. 

The size of the lungs varies much according to their degree of inflation, so that 
no accurate measurements can be given. When fully inflated the total capacity for 
air at a temperature of 6o°, in an adult male of mean height (about five foot, seven 
inches), is believed to be on the average 282 cubic inches. The amount which can 
be expelled by the most forcible expiration after an extreme inspiration is, according 


404.—Front View of the Heart and Lungs. 



to Hutchinson, 225 cubic inches. This quantity is called by llutchinson the * vital 
capacity of the lungs.’ The quantity of air contained in the lungs after the most 
forcibri expiration would be, therefore, 5 7 cubic inches. This is termed * residual ’ 
air. 

The amount of air which cafe be expelled by an extreme expiration after a forced 
inspiration varies according to the height of the individual; increasing at a uniform 
rate of eight cubic inches for every additional inch in height above five feet.* 

The colour of the lungs at birth is a pinkish white; in adult life, a dark slate- 
colour, mottled in patches; and as age advances, this mottling assumes a black 
colour. The colouring matter consists of granules of a carbonaceous substance 
^deposited in the areolar tissue near the surface of the organ. It increases in quan¬ 
tity as age advances, and is more abundant in males than in females. The posterior 
border of the lung is usually darker than the anterior. The surface of the lung is 
* Cyclopaedia of Anatomy and Physiology, vol. iv. p. 1072. 







THE LUNGS. 


7*3 


smooth, shining, and marked oat into numerous polyhedral spaces, indicating the 
lobules of the organ : the area of each of these spaces is crossed by numerous lighter 
lines. . 

The substance of the lung is of a light, porous, spongy texture; it floats in water, 
and crepitates when handled, owing to the presence pi air in the tissue; it is %lso 
highly elastic; hence the collapsed state of these organs when they are removed from 
the closed cavity of the thorax. 

Structure .—The lungs are composed of an external serous coat, a subserous 
areolar tissue, and the pulmonary substance or parenchyma. 

The serous coat is derived from the pleura; it is thin, transparent, and invests 
the entire organ as far as the root. 

The subserous areolar tissue contains a large proportion of elastic fibres; it 
invests the entire surface of the lung, and extends inwards between the lobules. 

The parenchyma is composed of lobules, which, although closely connected 
together by an interlobular areolar tissue, are quite distinct from one another, and 
are easily separable in the foetus. The lobules vary in size: those on the surface 
are large, of pyramidal form, the base turned towards the surface; those in the 
interior smaller, and of various forms. Each lobule is composed of one of the rami¬ 
fications of the bronchial tube and its terminal air-cells, and of the ramifications of 
the pulmonary and bronchial vessels, lymphatics and nerves ; all of these structures 
being connected together by areolar fibrous tissue. 

The bronchus, upon entering the substance of the lung, divides and subdivides 
dichotomously throughout the entire organ. Sometimes three branches arise 
together, and occasionally small lateral branches are given off" from the sides of a 
main trunk. Each of the smaller subdivisions ©f the bronchi enters a pulmonary 
lobule (lobular bronchial tube), and, again subdividing, ultimately terminates in the 
intercellular passages and air-cells of which the lobule is composed. Within the 
lungs the bronchial tubes are circular, not flattened, and their constituent elements 
present the following peculiarities of structure. 

The cartilages are not imperfect rings, but consist of thin laminae, of varied form 
and size, scattered irregularly along the sides of the tube, being most distinct at the 
points of division of the bronchi. They may be traced into tubes, the diameter of 
which is only one-fourth of a line. Beyond this point the tubes are wholly mem¬ 
branous. The fibrous coat and the longitudinal elastic fibres are continued into the 
smallest ramifications of the bronchi. The muscular coat is disposed in the form of 
a continuous layer of annular fibres, which may be traced upon the smallest bronchial 
tubes : they consist of the unstriped variety of muscular fibre. The mucous mem¬ 
brane lines the bronchi and its ramifications throughout, and is covered with 
columnar ciliated epithelium. » * 

According to the observations of Mr. Rainey,* the lobular bronchial tubes, on 
entering the substance of the lobules, divide and subdivide from four to nine times, 
according to the size of the lobule, continuing to diminish in size until they attain a 
diameter of -$ 0 to of an inch. They then become changed in structure, losing 
their cylindrical form, and’are continued onwards as irregular passages (intercellular 
passages, Rainey—air-sacs, Waters), through the substance of the lobule, their sides 
and extremities being closely covered by numerous saccular dilatations, the air-cells. 
This arrangement resembles most closely the naked-eye appearances observed in the 
reticulated structure of the lung of the tortoise and .other Koptilia. Opinions have 
differed as to the existence of communications or anastomoses between the inter¬ 
cellular passages, or air-sacs. According to Dr.»Waters,+ these air-sacs, as he terms 
them, are arranged in groups, or * lobmlettes,’ of five or six, which spring from the 
terminal dilatation of a single bronchial tube, but have no other communication 
with each other, or with neighbouring lobulettes, than that ^hich is afforded by 
their common connection with the bronchial tubes. 

The air-ceUs, or alveoli (Waters), are small, polyhedral, alveolar recesses, 

* Medico-Chirurgical Transactions, vol. xxviii. 1845. 
f The Anatomy of the Human Lung, i860, pp. 136-150. 
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405.—The Roots of the Lunffs and Posterior Pulmonary Plexus, seen from Rebind. 
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separated from each other by thin septa., and communicating freely with the inter¬ 
cellular passages or air-sacs. They are well seen on the surface of the lung, and 
vary from ij^th to 7 0 th of an inch in diameter; being largest on the surface, at the 
thin borders, and at the apex, and smallest in the interior. 

At the termination of the bronchial tubes, in the intercellular passages, their 
constituent elements become changed : their walls are formed by an interlacing of 
the longitudinal elastic bundles with fibrous tissue; the muscular fibres disappear, 
and the mucous membrane becomes thin and delicate, and lined with a layer of 
squamous epithelium. The latter membrane lines the air-cells, and forms by its 
reduplications the septa intervening between them. 

The Pulmonary Artery conveys the venous blood to the lungs: it divides into 
branches which accompany the bronchial tubes, and terminates in a dense eapillnry 
network, upon the walls of the intercellular passages and air-cells. From this net¬ 
work the radicles of the pulmonary veins arise; coalescing into large branches, they 
accompany the arteries, and return the blood, purified* by its passage through the 
capillaries, to the left auricle of the heart. In the lung, the branches of the 
pulmonary artery are usually above and in front of a bronchial tube, the vein below. 

The Pulmonary Capillaries form plexuses which lie immediately beneath tho 
mucous membrane, on the walls and septa of the air-cells, and upon the walls of the 
intercellular passages. In the septa l>etween the cells the capillary network forms 
a siugle layer. The capillaries form a very minute network, the meshes of which 
are smaller than the vessels themselves; * their walls are also exceedingly thin. The 
vessels of neighbouring lobule9 are distinct from each other, and do not anastomose,; 
and, according to Dr. Waters, those of the separate groups of intercellular passages, 
or air-sacs (which groups he denominates lobulfettes), are also independent; so that 
in the septa between two adjoining lobulettes there would be a double layer of 
capillaries, one layer belonging to each of the adjacent air-sacs, or intercellular pas¬ 
sages. If this is really the arrangement of the vessels, it would follow that, in the 
septa between the air-cells (or alveoli), the blood in the capillaries would be exposed 
on all sides to the action of the air, since it is circulating in a single layer of vessels, 
■which is in contact with the membrane of the air-passages on both sides ; but that, 
in the septa between the intercellular passages (or air-sacs) the blood in the double 
layer of capillaries will be in contact with the air on one Bide only. 

The Bronchial Arteries supply blood for the nutrition of the lung: they are 
derived from the thoracic aorta, and, accompanying the bronchial tubes, are dis¬ 
tributed to the bronchial glands, And upon the walls of the larger bronchial tubes 
and pulmonary vessels, and terminate in the deep branchial vein^. Others are dis¬ 
tributed in the interlobular areolar tissue, and terminate partly in the deep, partly 
in the superficial, bronchial veihs. Lastly, some ramify upon the walls of the 
smallest bronchial tubes, and terminate in the pulmonary veins. 

The Superficial and Deep Bronchial Veins unite at the root of the lung, and 
terminate on the right (side in the vena azygos; on the left side, in the superior 
intercostal vein. 

According to Dr. Waters, the bronchial veins do not exist within the proper 
substance of the lung, but commence at or near the root of the lung, by bi^iches which 
lie on the large bronchial tubes. He also denies that the bronchial arteries contribute 
to the formation of the pulmonary capillary plexus, believing that the communica¬ 
tion between the bronchial and pulmonary system *>f vessels takes place in the pul¬ 
monary veins. If this view be correct, almbst the whole of the blood carried by the 
bronchial arteries must be returned to the heftrt by the pulmonary veins, and thus 
the great mass of pure, or arterial, ftlood which is carried by the pulmonary veins 
would be adulterated by a small quantity of carbonised or venous blood which has 
passed through the bronchial circulation. • * 

The Lymphatics consist of a superficial and deep set: they terminate at the root 
of the lnng, in the bronchial glands. 

The meshes are only 0 002'" to 0008'" in width, while the vessels are 0003'" to o-ooc"'. 
Kolliker, Human Microscopic Anatomy, 
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Nerves .—The lungs are supplied from the anterior and posterior pulmonary 
plexuses, formed chiefly by branches from the sympathetic and pneumogastric. The 
filaments from these plexuses accompany the bronchial tubes, upon which they ar e 
lost. Small ganglia are found upon these nerves. 


Thyroid Grand. 

The thyroid gland bears much resemblance in structure to other glandular 
organs, and is usually classified together with the thymus, suprarenal capsules, and 
spleen, under the head of ductless glnnds, since it has no excretory duct. Its func¬ 
tion is unknown, but, from its situation in connection with the trachea and larynx, 
the thyroid body is usually described with those organs, although it takes no part in 
the function of respiration. It is situated at the upper part of the trachea, and con¬ 
sists of two lateral lobes, pi.•feed one on each side of that tube, and connected together 
by a narrow transverse portion, the isthmus. 

Its anterior surface is convex, and covered by the Stemo-hyoid, Stemo-thyroid, 
and Omo-hyoid muscles. 

Its lateral surfaces, also convex, lie in 
contact with the sheath of the common 
carotid artery. 

Its 'posterior surface is concave, and 
.embraces the trachea and larynx. The 
posterior borders of the gland extend as 
far back as the lower part of the pharynx. 

The thyroid is of a brownisli-red colour. 

Its weight varies from one to two ounces. 

It is larger in females than in males, and 
becomes slightly increased in size during 
menstruation. It occasionally becomes 
enormously hypertrophied, constituting the 
disease called bionchocele, or goitre. Each 
lobe is somewhat conical in shape, about 
two inches in length, and three-quarters 
of an inch to an inch and a quarter in 
breadth, the right lobe being the larger of 
the two. a « 

The isthmus connects the lower thiijl 
of the two lateral lobes ; it measures about 
half an inch in breadth, and the same in 
depth, and usually covers the second and third rings of the trachea. Its situation 
presents, however, many variations, a point of importance in the operation of trache¬ 
otomy. Sometimes the isthmus is altogether wanting. 

A third lobe, of conical shape, called the pyramid, occasionally arises from the 
left side of the upper part of the isthmus, or from the left lobe, and ascends as high 
as the hyoid bone. It is occasionally quite detached, or divided into two parts, or 
altogether wanting. 

A few muscular bands are ofccasionally found attached, above, to the body of 
the hyoid bone, and below to the isthmus of the gland, or its pyramidal process. 
These form a muscle, which was x&med by Sommerring the Levator glandules 
thyroideas. 

Structure .—The thyroid consists of a connective-tissue capsule, from the internal 
surface of which are given off septa, which subdivide the organ into lobes and lobules, 
and in which ramify the blood-vessels and lymphatics. Each lobule consists Qf a 
number of vesicleg enclosed in a vascular connective tissue, derived from the inter¬ 
lobular structure, by means of which they are packed together into lobules, the 
•aggregation of which form the lobes of the gland. 


406.—Two Lobules from the Thyroid of 
an Infant. 



o Small glandular vesicles with their cell*, b. The 
same with incipient colloid metamorphosis, more 
strongly marked at c. d. Coarse lymph-annuli*. 
<r. Fit#j radicles of the samo. /. An efferent vessel 
of considerable sizel 
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According to Dr. Baber, who has recently published some important observations 
on the minute structure of the thyroid,* the vesicles of the thyroid of the adult 
animal are generally closed cavities; but in gome young animals (e.y. young dogs) 
the vesicles are more or less tubular and branched. This appearance he supposes to 
be due to the mode of growth of the gland, and merely indicating that an increase 
in the number of vesicles is taking place. Each vesicle is lined by a single layer 
of epithelium, the cells of which, though differing somewhat in shape in different 
animals, have always a tendency to assume a columnar form. Between the epithelial 
cells exists a delicate reticulum. The vesicles are of various sizes and shapes, and 
contain as a normal product a viscid, homogeneous, semi-fluid, slightly yellowish 
material, which frequently contains blood ; the red corpuscles of which are found in 
it in various stages of disintegration and decolourisation, the yellow tinge being 
probably due to the haemoglobin, which is thus set free from the coloured corpuscles. 
Baber has also described in the thyroid gland of the dog large round cells (‘paren¬ 
chymatous cells ’), each provided with a single oval-shaped nucleus, which migrate 
into the interior of the gland-vesicles. 

407.—Minute Structure of Thyroid. From a Transverse Section of the Thyroid of a Dog. 
(Semi-diagrammatic.) From Dr. Baber’s paper, Philosophical Transactions of the 
Mtn/al Society, vol. clxvi. pt. ii. p. 557. 



A. Lumen of an artery, seen In transverse section, n. Cross section of a large lymphatic vessel tlmt surrounds it, 
flllod with a granular material, o. Contents of the vesicles, which present a siuiilur appearance to u. j>. Walls of 
gland-vesicles, the epithelial oells of which are flattened by the action of reagents, 

The capillary blood-vessels form a dense plexus in the connective tissue around 
the vesicles, between the epithelium of the vesicles and the eudothelium of the lymph- 
spaces, which latter surround a greater or smaller part of the circumference of the 
vesicle. These lymph-spaces empty themselves into lymphatic vessels, whieff run in 
the interlobular connective tissue, not uncommonly surrounding the arteries which 
they accompany, and communicate with a network in the capsule of the gland. 
Baber has found in the lymphatics of the # thyroid a viscid material which is 
morphologically identical with the noj-inal constituent of the vesicle. 

From this it follows that one of the functions of the thyroid is the destruction of 
the coloured corpuscles in the vesicles, and their removal and final discharge into the 
general circulation by the lymphatics. 

■*Vessels and Nerves .—The arteries supplying the thyroid are the superior and 

* ‘ Researches on the Minute Structure of the Thyroid Gland,’ Phil, Trane. Fart in., 
1881. . 
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interior thyroid, and sometimes an additional branch (thyroidea media, or ima) From 
the arteria innominata, or the arch of the aorta, which ascends upon the front of the 
trachea. The arteries are remarkable* for their large size and frequent anastomoses. 
The veins form a plexus on the surface of the gland, and on the front of the trachea, 
from which arise the superior, middle, and inferior thyroid veins; the two former 
terminating in the internal jugular, the latter in the vena innominata. The lymphatics 
are numerous, of large size, and terminate in the thoracic and right lymphatic ducts.. 
They are thus described by Frey :—‘The whole envelope of the organ is covered by 
knotted trunks, which take their origin from a network of very complicated canals, 
situated in a deeper layer of the former. This latter network is formed around the 
secondary lobules of the gland by the reticular intercommunications of these canals 
(fig. 406,/). From the peripher.il network formed of canals burrowing through the 
connective tissue of the capsule, lateral ramifications are given off which jienetrate 
into the interior, and gradually enclose the primary lobes in complete rings, or more 
or less perfect arches (d, d): From these a few fine terminal passages with blind 
ends (e) are seen sinking in between the different vesicles. The nerves are derived 
from the pnemnogastric,* and from the middle and inferior cervical ganglia of the 
sympathetic. 

Chemical Composition .—The thyroid gland consists of albumen, traces of gelatine, 
stcarinc, oleine, extractive matter, alkaline and earthy salts, and water. The salts 
are chloride of sodium, alkaline sulphates, phosphate of potash, lime, magnesia, and a 
trace of oxide of iron. 


Thymus Gland. 

The thymus gland presents much resemblance in structure to other glandular 
organs, and is another of the organs denominated ductless (/lands. 

The thymus gland is a temporary organ, attaining its full size at the end of the 


40S. 



•Upper portion of the thymus of a foetid pig of 3" in length, showing the bud-like lobull and glandular elements, 
a Cells of the thymus, mostly from a man. a. Five nuclei, b. Small colls, c. Larger, d. Larger, with oil.glolmies, 
from the ox. *,/. Cells completely filled with fat, at/without a nucleus, g, A. Concentric bodies, g. An encapsu¬ 
lated nucleated cell. A. A composite structure of a similar natifce. 


second year, when it ceases to grow, and gradually dwindles, until at puberty it has 
almost disappeared. If examined when- its growth is most active, it will be found 
to ( consist of two Jateral lobes placed in close contact along the middle line, situAted 

* Frey denies thpt the vagus supplies any of these nerves, deriving them entirely from the 
sympathetic. 
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partly in the anterior mediastinum, partly in the neck, and extending from the 
fourth costal cartilage upwards, as high as the lower border of the thyroid gland. 
It is covered by the sternum, and by the origins of the Sterno-hyoid and Sterno¬ 
thyroid muscles. In the mediastinum it rests upon the pericardium, being separated 
from the arch of the aorta and great vessels by the thoracic fascia. In the neck 
it lies on the front and sides of the trachea, behind the Sterno-hyoid and Sterno¬ 
thyroid muscles. The two lobes generally differ in size ; they are occasionally united, 
so as to form a single mass ; and sometimes separated by an intermediate lobe. The 
thymus is of a pinkish-grey colour, soft, and lobulated on its surfaces. It is about 
two inches in length, one and a half in breadth below, and about three or four lines 
in thickness. At birth it weighs about half an ounce. 


409.—Minute Structure of Thymus Gland. Follicle of injected thymus from calf, four days 
old, slightly diagrammatic, magnified about 50 diameters. The large vessels are disposed in 
two rings, one of which surrounds the follicle, the other lies iust withiu the margin of the 
medulla. 



A ami 11. Pram thymus of oamel, examine! without addition of any reagent. Magnified about 400 diameters. A. Largo 
colourless cell containing small oval masses of htuinogiobiu. Similar cells are found in the lymph-glands, spleen, and 
medulla of bone. b. Coloured blood-corpuscle. • 


Structure .—’Each lateral lobe is composed of numerous lobules, held together by 
delicate areolar tissue; tho entire gland being enclosed in an investing capsule of 
a similar but denser structure. The primary ldbules vary in size from a pin's head 
to a small pea, and are made up of a ntftnber of small nodules or follicles, which are 
irregular in shape and are more or less fused together, especially towards the interior 
of the gland. According to Watney, each follicle consists df a medullary and cortical 
portion, which differ in many essential particulars from each other. The cortical 
portion is mainly composed of lymphoid cells, supported by a delicat^ reticulum. In 
addition to this reticulum, of which traces only are found in the medullary portion, 
there is also a network of finely branched cells, with coarse threads, which is con- 
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tinuous with a similar network in the medullary portion. This network forms an 
adventitia to the blood-vessels. In the medullary portion there are but few lymphoid 
cells, but there are, especially towards the centre, granular cells and concentric cor¬ 
puscles. The granular cells are rounded or flask-shaped masses, attached (often by 
flbrillated extremities) to blood-vessels and to newly formed connective tissue. The 
concentric corpuscles are composed of a central mass, consisting of one or more 
granular cells, and of a capsule, which is formed of epithelioid cells, which are continuous 
with the branched cells forming the network mentioned above. 

Each follicle is surrounded by a capillary plexus, from which vessels pass into 
the interior, and radiate from the periphery towards the centre, and form a second 
zone just within the margin of the medullary portion* In the centre of the medulla 
there are very few vessels, and they are of minute size. 

Dr. Watney has recently made the important observation that haemoglobin is 
found in the thymus, either in cysts or in cells situated near to, or forming part of, 
the concentric corpuscles. • This luemoglobin varies from granules to masses exactly 
resembling coloured blood-corpuscles, oval in the bird, reptile, and fish; circular in 
all mammals, except in the camel. Dr. Watney has also discovered, in the lymph 
issuing from the thymus, similar cells to those found in the gland, and, like them, 
containing haemoglobin, either in the form of granules or masses. From these facts 
he arrives at the physiological conclusion that the thymus is one source of the 
coloured blood-corpuscles. 

These points are illustrated by the accompanying drawing by Dr. Watney (fig. 409), 
for which I have to express my thanks to him. ' 

Vessels and Nerves. —The arteries supplying the thymus are derived from the 
internal mammary, and from the superior and inferior thyroid. The veins terminate 
in the left vena innominata, and in the thyroid veins. The lymphatics are of large 
size, arise in the substance of the gland, and are said to terminate in the internal 
jugular vein. Sir A. Cooper believed that these vessels carried into the blood the 
secretion formed in the substance of the thymus. The nerves are exceedingly 
minute ; they are derived from the pneumogastric and sympathetic. Branches from 
the descendens noni and phrenic reach the investing capsule, but do not penetrate 
into the substance of the gland. 

Chemical Composition. —The solid animal constituents of the thymus are albumen 
and fibrine in large quantities, gelatine, ami other animal matters. The salts are 
alkaline and earthy phosphates, with chloride of potassium. It contains about 80 
per oent. of water. < 
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The Kidneys.* 

Definition and General Description.— -.The kidneys are the two largest tubular 
glands of the body, and are intended for the secretion of urine. They are found 
at the back part of the abdomen, behind the peritoneum, situated in the lumbar 
regions; each kidney extending from the eleventh rib nearly to the crest of the 
ilium, but the right a little lower than the left, in consequence of the large space 
occupied by the liver. They are usually embedded in a considerable quantity of fat, 
which principally holds thorn in position, though they are also to some extent sus ¬ 
tained by the large blood-vessels with which they are connected. 

Each kidney is about four inches in length, two in breadth, and one in thick¬ 
ness, the left being somewhat larger, though thinner, than the right. The weight 
of the kidney in the adult male varies from 4 -h oz. to 6 oz., in the adult female from 

4 oz. to oz., the left being nearly always 
heavier thftn the right by about two drachms. 
The combined weight of the two kidneys in 
proportion to the body is about r to 240. 
The renal substance is of a dark rod colour, 
and dense in texture; but it is easily 
lacerable under mechanical force. 

Relations .—Each kidney presents for ex¬ 
amination two surfaces, two borders, an 
upper and a lower extremity. 

The, anterior surface is convex and en¬ 
tirely covered by peritoneum. It is in 
relation, on the right side of tho body, with 
flie hack part of tlfR t IgM lyjie of the liver, 
the descending portion of the duodenum, and 
the ascending colon ; and on the left, with 
the great end of the stomach, tire lower end 
of the spleen, the tail of tho pancreas, and tho 
de&cendi ng colon. 

The posterior surface , flatter than the 
anterior, rests, upon the corresponding crus 
of tho diaphragm in front of the eleventh 
and twelfth ribs, the anterior lamella of^the 
aponeurosis of tho transversalis abdominis, 
which separate.* it from the' quadratus lum- 
borum, and on the psoas magnus. 

The external border is oonvex, and directed outwards and slightly forwards, to¬ 
wards the parietes of the abdomen. • 

The internal border, concave, is interrupted at its central portion by a notch or 
fivssure of about an inch in length, called th e hilum of the kidney. *This fissure opeq>s 
into a hollow cavity called the simis, and through it pass th e vessels, duct (ureter), 
nerve s, and lymphatics of t he kidney envelopetfln fat and cellular tissue. Let the 

• This description is from the pen of my friend Mr. E. J. Spitta, late Demonstrator of 
Anatomy at St. George’s Hospital. 
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vessels, nerves, duet, and fat be removed so as to leave only the kidney proper; the 
hilum will be seen opening into the sinus just as, in osteology, a fissure opens into a 
fostai. The relation of the hilum to the sinus will be understood by comparing figs. 
410, 411. In the former the hilum and sinus are seen in section, the hilum occupied 
by the commencement of the ureter proper, the sinus filled by the pelvis. In the 
latter figure the pelvis has been separated from the greater part of the sinus of the 
kidney, and partly lifted out of it. The relati ve position of the vessels and ureter 
to each other is usually, although not always, as follows :—from above downwards— 
artery, vein, ureter; from before backwards—vein, artery, ureter. 

The superibr^ extremit y . directed slightly inwards as well as upwards, is thick 
and rounded, and embraced by the suprarenal capsyle. It cor responds on the left 
side with the upper, and OTvJthe right with the lower border of the jeleventh rib. 

" The inferior extremity , directed a little outwards as well as downwards, is 
smaller than the superior and more flattened ; it extends nearly as low as the crest 
of the ilium. 

411.—Diagram of the Hilum, Sinus, and Pelvis of the Kidney. 



n. Tin! Iillum rut open, leading into (ft) the fcinus. r. The pelvis of the ureter partly repamteil from 
t he walls of the sinus, and lifted out; the ureter is seen continuous with it, and emerging from 
the hilum below, d, t. The renal artery ami vein passing through the sinus. 


General Structure 0? Tyu Kidney. —The structure of the kidney, as seen bv 
the naked eye on making a section from its convex to its concave border, will be 
found to consist of two parts : the glandular portion, or kidney proper, and its excre¬ 
tory duct or ureter,* which latter will be described separately. 

The kidney proper presents two distinct parts: the outer or cortical portion, 
surrounded by the capsule, and the inner or medullary, which latter is arranged in 
large conical masses called the pyramids of‘Malpighi. 

The capsule is a fibrous coat formed of dense areolar tissue. It is thin and 
smooth, and easily removed from the cortical structure, to which it is connected only 
by small blood-vessels and by numerous fine fibrous processes continuous with the 

* In this tectiori the first two portions of the duct are alone seen. These are usually 
Called the calices and pelvis of the kidney ; but inasmuch as they are really part of the ureter, 
they will be described under that head. 
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connective tissue of the kidney. At the hilum it is reflected inwards so as to line 
the sides of the sinus ; and at the floor of that cavity becomes continuous with the 
fibrous sheaths of the vessels and nerves, and with the cup-like commencements of 
the ureter above mentioned, called the caliees. 

The cortical structure, is of a reddish-brown colour, soft, granular, and easily 
lncerable. It is found everywhere immediately beneath the capsule, and is seen to 
extend itself in an arched form over each medullary pyramid. The part separating 
the sides of any two pyramids, through which the arteries and nerves enter and the 
veins and lymphatics emerge from the kidney, is called a cortical column, or column 
of Bertini (a, a', fig. 410) ; whilst that portion which stretches from one cortical 
column to the next, and intervenes between the base of the pyramid and the capsule, 
which is marked by the dotted line, extending freon a to a' (fig. 410), is allied a 
cortical arch, the depth of which varies from a third to half an inch. The cortical 
structure is composed of convoluted and straight tubes called tubuli uriniferi; of 
blood-vessels, nerves, and lymphatics; and also of numerous little red masses dis¬ 
seminated throughout its substance, known as the Malpighian bodies. These bodies, 
with the interstitial tissue connecting them, will be described under the head of the 
‘ Minute Structure of the Kidney.’ 

The medullary structure, as before said, is seen to consist of palish-red coloured 
striated conical masses, the 'pyramids of Malpighi; the number of which, varying 
from eight to eighteen, corresponds to the number of lobes of which the organ in the 
fmtal state is composed. The base of each pyramid is surrounded by a cortical arch, 
and directed towards the circumference of the kidney ; the sides are contiguous with 
the cortical columns ; whilst the apex, known the papilla or mamilla of the 
kidney, is covered by mucous membrane, and is seen projecting into one of the caliees 
of the ureter. 

In addition to the arteries and veins and the ‘ looped tubes of IJenle,’ hereafter 
to be described, each pyramid is composed of a large number of straight uriniferous 
tubes passing from base to apex, and which, by repeated inosculations at very acute 
angles, are reduced to a comparatively small niimher, and terminate in open mouths 
on the mucous surface of the mamilla. 

Minute Structure of the Kidney. Under this head the Malpighian bodies 
will ho first; described ; then the course and structure of the tubuli uriniferi ; and 
lastly, the blood-vessels, nerves, lymphatics, and connective tissue or intertubular 
stroma. f _ 

The Midpighian bodies art! small rounded masses avem^ino -djth of an inchin 
diameter, of a deep red colour, found only in the corticftl struct 11 re*of the kidney ; 
being scattered throughout tlie columns of Bertini, but regularly disposed in double 
rows in the cortical arches. Each of these little bodies is composed of two parts : a 
central glomerulus of vessels called a Malpighian tuft, and a membranous envelope, 
the Malpighiam capsule, which latter is a small pouch-like coi,.,vmeneement of a urini- 
ferous tubule.* 

Tho Malpighian tuft, or .vascular glomerulus, consists of the ramifications of 
certain small vessels termed afferent, and efferent, renals}, the latter being usually 
smaller than the former. Each renal afferent in the cor tical arches js^dexived from 
an interlobular artery (fig. 413), but in the cortical co ftywin* it spkingti from one of' 
the arterial proprim renales (fig. 420). HaVltrg"piefceiT the capsule, usually at a point 
opposite to the commencing tubule (figs. 412, 413)> if divides in a radiating or tuft- 
like manner into several terminal branches, which ultimately inosculate so as to form 
a network of capillaries, from which the efferent arises (gl, fig. 413). This latter 
vessel makes its egress from the capsule near to the point where the afferent enters ; 
and then, anastomosing with other efferents from other tufts, contributes to form a 
dense venous plexus around the urinary tubes adjacent (shown at m in figj 413), 

The Malpighian capsule, which surrounds the glomerulus, is formed of homo- 

* In former editions of this work the Malpighian capsule was said to be found at the nde 
as well as the commencement of a tubule (Gerlach) ; only the latter position, however, is now 
recognised in the human subject. 
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geneous membrane, thicker here than at any other part of the tube. It is pierced at 
a point usually opposite the centre of the tubule, with which it is continuous, by the 
afferent and efferent renals, and is lined upon its inner surface by a delicate layer of 
flattened epithelial cells ; but as regards this layer, whether it is prolonged over the 
tuft either in whole or in part, there is a diversity of opinion among many of the 


412.—Minute Structure of 
Kidney. 



413.—Diagrammatic Representation of the Blood¬ 
vessels in the Substance of the Cortex of the Kidney. 




mi* Region of the medullary ray. t>. Region of tin* tortuous poitimi 
of the tubules. <ti. Artcnn interlobularis. vL Vena interlo- 
lmlaris. vit. Vus iifferons. <jl. Crloinernlus. vt\ Vns efferens. 
rz. Venous twig of the interlobularis. — (From Ludwig, in 
fctricker’s • Handbook.’) 


most eminent observers. According to Henle, Ecker, dud Bowman, it is not reflected 
upon the tuft at all, so that the latter hangs free and uncovered in the interior 
of the capsules (fig. 4T4, a) ; on the other hand, Gei-Jach, Isaachs, Moleschott, and 
Chrzonszczowsky assert that it can he traced upon the whole of the tuft, and that the 
crdls are even larger and better marked than those upon the internal surface of the 
capsule (fig. 414, b) ; whilst yet a third arrangement has been described by Kdlliker, 


414. 



who says that the tuft has no epithelial lining on the greater part of its extent, hut 
upon that portion which looks towards £he commencing tubule a special layer of 
cubical cells can always be seen (fig. 414, c).* In the frog, the cells lining the 
interior of the capsule, near its junction with the tube, are provided with cilia; but 
in the .human subject their presence has not been satisfactorily demonstrated. 

• 

* It is norg very generally admitted that the glomerulus is covered with a layer of epi¬ 
thelial cells, because in the development of the Malpighian bodies, the extremity of the urinary 
tube becomes invaginated by the growth of the glomerulus. Hence in the foetus the epithe¬ 
lium covering the vessels is especially distinct, and is made up of polyhedral cells. 
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The Tubuli Urinijeri: their Course. —The tubuli uriniferi commence in a dilated 
«ecal extremity, the Malpighian capsule, and terminate by an opening on the free 
surface of the papillae, so that the iiuid which* they contain passes into the cajices 
and pelvis of the kidney. 

In their course the tubuli uriniferi present many changes in shape and direction, 
and -are contained partly in the medullary and partly in the cortical portions of the 
organ. At their junction with the Malpighian capsule they present a somewhat 
constricted portion, which is termed the neck. Beyond this the tube becomes convo¬ 
luted, and pursues a considerable course in the cortical structure, constituting the 
proximal convoluted tube. After a time the convolutions disappear, and the tube 
approaches the medullary portion of the kidney in a more or less spiral manner. 
This section of the tube has been called the spiral tubule of Schachowa. Throughout 
this portion of their course the tubuli uriniferi hate been contained entirely in the 
cortical structure, and haye presented a pretty uniform calibre. They now enter the 
medullary portion; suddenly become much smaller, quite •straight in direction, and 
dip down for a variable depth into the pyramids, constituting the descending limb of 
Henle's loop. Bending on themselves, they form a kind of loop, the. loop of IJenle , 
and reascending, they become suddenly enlarged and again spiral in direction, form¬ 
ing the ascending limb of Henle’s loop, and re-enter the cortical structure. This 
portion of the tube does not present a uniform calibre, but becomes narrower as it 
ascends and irregular in outline. As a narrow tube it enters the cortex and ascends 
for a short distance, when it again becomes dilated, irregular, and angular. This 
section is termed the irregular tubule ; it terminates in a, convoluted tube, which exactly 
resembles the proximal convoluted tubule, and is called the distal convoluted tubule. 
This again terminates in a narrow curved tube, which enters the straight or collecting 
tube. 

Each straight, otherwise called a collecting or receiving tube. , commences by a small 
orifice on the summit of one of the papillae, thus opening and discharging its contents 
inter the interior of one of the calices. Traced into the substance of the pyramid, 
these tubes are found to run from apex to base, dividing dichotomously in their 
course and slightly diverging from each other. Thus dividing and subdividing, 
they reitch the base of the pyramid, ami enter the cortical structure greatly increased 
in number. Upon entering the cortical portion they continue it straight course for 
available distance, and are arranged in groups, soveral of these groups corresponding 
to a single pyramid. The tubes in the centre of the group are the longest, anti reach 
almost to the*surface of the kidney, while the external ones are shorter, and advance 
only , a short distance into the cortex. In consequence "Si -ud. .vyrangemeut the 
cortical portion presents a number of conical masses, the apices of which reach the 
periphery of the organ, and the basas are applied to the medullary portion. These 
are termed the p yramids of Ferrein. As they run through the cortical portion, the 
straight tubes receive on either side the curved extremity of the convoluted tubes, 
which, as stated above, commence at the Malpighian capsules. 

It will be seen from the above description that there is a continuous series of 
tubes from their commencerdent in the Malpighian capsules, to their termination at 
the orifices on the apices of the pyramids of Malpighi, ahd that the urine, the secre¬ 
tion of which commences in the capsule, finds its way # through these tubes int» the 
calices of the kidney, and so into the ureter. Commencing at the capsule, the tube 
first presents a narrow constricted portion, the neck. «. It forms a wide convoluted 
tube, the proximal convoluted tube. 3. It becomes spiral, the spiral tubule of 
Schachowa. 4. It enters the medullary structure as a narrow, straight tube, the 
descending limb of Henle's loop. 5. Forming a loop and becoming dilated, it ascends, 
somewhat spirally and gradually diminishing in calibre, and again enters the cortical 
structure, the ascending limb of Henle's loop. 6. It now becomes irregular and 
angular in outline, the irregular tubule. 7. It then becomes convoluted, th*e distal 
convoluted tubule. 8. Diminishing in size, it forms a curve, the curbed tubule. 9. 
Finally it joins a straight tube, the straight collecting tube, which is continued 
downwards through the medullary substance to open at the apex of a pyramid. 
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The Tubuli Urini/eri : their Structure .—The tubuli uriniferi consist of basement - 
membrane lined with epithelium. The epithelium varies considerably in different 
sections of the uriniferous tubes. In the neck the epithelium is continuous with 
that lining the Malpigbian capsule, and like it consists of flattened cells with an oval 
nucleus (fig. 415, a). The cells are, however, very indistinct and difficult to follow, 
and the tube has here the appearance of a simple basement-membrane unlined by 
epithelium. In the proximal convoluted tubule and the spiral tubule of Schachowa 
the epithelium is polyhedral in shape, the sides of the cells not being straight, but 
fitting into each other, and in some animals so fused together that it is impossible to 
make out the lines of junction. In the human kidney the cells often present an 
angular projection of the surface next the basement-membrane. These cells are made 
up of more or less rod-like fibres, which rest by one extremity on the basement- 


415. 


416. 


CURVED 




n 11 L>. Straight tube* cut uff. n. Com¬ 
mencing straight tubes, v. Termination of 
straight tube. 


mepibrane, whilst the other projects towards the lumen of the tube. This gives to 
the, cells the appearance of distinct atriation (Heidenhain) (fig. 415, b). In the 
descending limb of Henle’s loop the epithelium resembles that found in the Mal¬ 
pighian capsule and the commencement. of the tube, consisting of flat transparent 
epithelial plates, with an oval nucleus (fig. 415, a). In the ascending limb, on the 
other band, the cells partake more of the character of those described as existing 
in the proximal convoluted tubule, being 'polyhedral in shape, and presenting the 
same appearance of striation. The nucleus, however, is not situated in the centre of 
"the cell, but near the lumen (fig. 415, 0). After the ascending limb of Henle’s loop 
becomes narrower upon entering the cortical structure, the striation appears to be 
confined to the outer part of the oell; at all events, it is much more distinct in this 
situation ; the nucleus, which appears flattened and angular, being still situated near 
the lumen (fig. 415, n). In the irregular tubule, the cells undergo a still further 
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change, becoming very angular, and presenting thick bright rods or markings, which 
render the striation much more distinct than in any other section of the urinary 
tubules (fig. 415, h). In the distal convoluted tubule the epithelium appears to be 
identical with that which has been described as existing in the proximal convoluted 
tubule (fig. 415, b). In the curved tubule, just beforo its entrance into the straight 
collecting tula', the epithelium varies greatly as regards the shape of the cells, some 
being angular with short processes, others spindle-shaped, others polyhedral (fig. 
415, e). 

417.—Transverse Section of Pyramidal Substance of Kidney of Pig, the Blood¬ 
vessels of which are injected. 

D 



k. TArffn collecting tube, cut ftcross, lined with cylindrical epithelium. /»• Branch of collecting tube, cut 
111 tosh, lined with epithelium with shorter cylinders, c un<i r/, Houle's loops cut ucrodS* e. ll!ood*Tci«*H 
cut across. i>, (Amnectivc-tiesiie ground-substance. 


418.*—Longitudinal Section of*Straight 
Tul>e. 



n. Cylindrical or cubical epithelium 
b . Menihraim propria. 


419.*-—Longitudinal Section of Ilenle’s 
1 Ascending Limb. 



,0. Membrsnft propria. 
6 . Epithelium. 


In the straight tubes the epithelium is moro or less columnar ; in its papillary 
portion the cells are distinctly columnar and transparent, but as the tube approaches 
the cortex the cells are less uniform in shape; some are polyhedral, and others angular 
with short processes (fig. 4x5, F and g). 

The lienal Blood-vessels : their Origin , Course , and Distribution .—The kidney is 
plentifully supplied with blood by the renal artery, a large offset of the abdominal 
aorta* which enters the sinus through the hilum, dividing in its passage through 
the latter into four or five branches. These, whilst in the sinus, give off a few 
* From the 4 Handbook for the Physiological Laboratory.’ 
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twigs for the nutrition of the surrounding tissues, and terminate in the arterial 
I propria; renaks, which enter the kidney proper in the columns of Bertini. "Two of 
these'jmss to each pyramid of Malpighi and run along its sides for its entire length, 
giving off as they advance the afferent vessels the Ma lpighian bodies in the 
[columns. Having arrived at.the bases of the pyramids,"they make a bend in their 
|course, so as to lie between the bases of the pyramids and the cortical arches, where 
(they break up into two distinct sets of branches devotedTo 'Tihe supply of 'the re¬ 
maining portions of the kidney. 

The first set, the interlobular arteries (figs. 420, 421, b), are given off at right 
angles from the side of the arterire proprice renales looking towards the cortical 
substance, and passing directly outwards between the pyramids of Ferrein, supply the 
capsule, terminating in the stellate plexus of veins beneath that structure. In their 
outward course they support the Malpighian bodies by supplying them with efferent 
vessels, which, having pierced the capsule, end in the Malpighian tufts. From each 


420. "—Diagrammatical .Sketch of 
Kidney. 


42 r —A portion of fig. 420 enlarged. 
• (The references are the same.) 



A II. Proper mail artery and vein, the former ftieinjr off the renal afferonts, the latter receivitiR the renal 
efferent*. n b. Interlobular artery and vein, the kuttcr commencing from the stellate veins, and receiving 
branches from the plexus around the tubuli contort!, the foi'.ner Riving off renal afferent*, c. Straight 
tube, surrounded l>y tubuli contort!, with which it. communicates, forming: a pyramid of Ferrein, as more 
fully shown in tig. 403. J>. Margin of medullary substance. h: rc r. deceiving tubes, cut off. v f. ATte- 
riohe et vena* recta*, the latter arising from («) the plexus at the medullary apex. 


tuft the corresponding renal efferent anises, which, having made its egress from the 
capsule near to the point where the efferent entered, anastomoses with other efferents 
from Other tufts, and contributes to form a dense venous plexus around the urinary 
tubes adjacent. 

The second set from the arterhe proprise renales are for the supply of the 
medullary pyramids, which thdy enter at their bases; and passing through their 
substance straight to their apices, terminate in the venous plexuses found in that 
situation. They are called the arteriolce recta ; (figs. 420, 42 r, v). 

■ TEba .JSfined. Vftmt .arise from three",soured— the veins beneath the capsule, the 
plexuses around the f.ubub contorti in the cortical arches, and the plexusSB^situated 
at $Ee apices of the jpyrimTas~'of Malpighi. The veins beneath the capsule are 
stellate in arrangement, being founcTaroiimT the bases of the pyramids of Ferrein, 
and are derived from the terminations of the interlobular arteries. These join 1 to 
form the venae interlobulares, which pass inwards between the pyramids of Ferrein, 
receive branches from the plexuses around the tubuli contorti, and, having arrived 
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at the bases of the Malpighian pyramids, join with the venoe rectue, next to be 
described (figs. 420, 421, b). 

The Vence Rectce are branches from the plexuses at the apices of the medullary 
pyramids, formed by the terminations of the arteriolse rectae. They pass outwards 
in a straight course between the tubes of the medullary structure, and joining, as 
above Btated, the venae interlobulares, form ‘the proper renal veins (figs. 420, 421,/). 

These vessels, Verne Proprice Pennies, accompany the arteries of the same name, 
running along the entire length of the sides of the pyramids; and having received 
in their course the efferents from the Malpighian bodies in the cortical structure 
adjacent, quit the kidney proper to enter the sinus. In thus cavity they inosculate 
with the corresponding veins from the other pyramids to form— 

The Rknal Vein, which, passing through the hilnm, opens into the vena cava 
inferior ; the left being longer than'the right, from having to cross in front of the 
abdominal aorta. 

Nerves of the. Kidney. —The nerves of the kidney,'although small, are about 
fifteen in number. They have small ganglia developed upon them, and are derived 
from the solar plexus, the lower and outgr part of the semilunar gang I ion, jand fro m 
the lesser' aiid smallest splanchnic nerves. They communicate with.JLlje. spermatic 
plexus,™ circumstance which may explain the sympathy that exists between the 
kidney and .testicle. Bo far as they have been traced, they seem to accompany the 
renal artery and its branches, but their exact mode of termination is not known. 

The lymphatics consist of a superficial and deep set which terminate in the 
lumbar glands. 

Connective tissue, or inter tubular stroma. —Although the tubules and vessels are 
closely packed, a certain small amount of connective tissue, continuous with t he cap¬ 
sule, binds them firmly together. This tissue was first described by Goodsir, and 
subsequently by Bowman. Ludwig and Zawarykin have observed distinct fibres 
passing around the Malpighian bodies; and llenle lias seen them between the 
straight tubes composing the medullary structure. 


Tiie Ureters. 

The term Ureter is generally restricted to that portion of the renal duct which 
is lx;tween the pelvis of the kidney and the bladder, but in this description the 
cal ices and pelvis of the kidney Will be included in its composition. Bo that the 
ureter, or excretory duct, of the kidney will be said ip cddSi.L three portions— 
its cuplike commencements, the calices, including the in fundibula; its dilated 
portion, the pelvis 1 and its t.ubulai* portion, th a ur eter proper. 

The calices are cup-like tubes encircling the apices o? tlie' Malpighian pyramids; 
but inasmuch as one calyx may include two or even more papilla}, their number is 
generally less than the pyramids themselves, the former being from seven to thirteen, 
whilst the latter vary from eight to eighteen. The se calices converge into the three 
ipfic/adib}dcLr an upper, middle n and lo wer, which by their junction form the pelyi?, 
or dilated portion' of the ureter; which latter,"gradually narrowing, becomes conti¬ 
nuous with the ureter mov er. The portion last mentioned, where the pelvis merges 
into the ureter proper, is found opposite the t ransverse pro cess of the third lumbar 
ver tebra ofiTH* ILfL ar fJm fourth bn the right sidec ar ei ther of which situations 
ft is accessible behind the peritoneum (sec‘fig. 373, p. 660). 

The ureter proper is a cylindrical membranous tube, from six.te6a. -t9. eighteen 
inches in len gth, a nd of the diameter bf a goose-quill, extending from the pelvis of 
thefcidneytothe bladder. Its course is obliquely downwards and inwards through 
the lumba r regi on into the cavity of the pelvis, whex-e it passes downwards, forwards, 
and inwards across that cavity to the base of the bladder, into which it then opens 
by a constricted orifice, after having passed obliquely for nearly an inch between its 
muscular and mucous coats. 

Relations of the Ureter Proper. —In its course it rests upon .. the .. psoas muscle. 
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being co vered by the ]>erit<™ pl1TT1 j and crossed oblique ly, from within outwards,..by 
the sp ermatic vessels ; the right ure ter lying close to thg outer side ^)f the^ i nferio r 
v ena cav a. Opposite the first piece of the sacrum it crosses the c om monTiiac arter y, 
lying behind the 1 Ieumonthe"rw/ 7 t< side and the sigmoid flexure of the col on on the 
left. "Tn' the pelvis it enters the posterior false ligament of the bladder, below the 
obliterated hypogastric artery, the vas deferens in the male p assin g between it and 
the bladder. In the female the ureter”passes along the sides, and cervix uteri and 
upper part of the vagina. At the Base "of the bladder it is situated about two inches 
from its fellow; lying, in t he male, about an inch and a half _behind the basejafL the 
prostate, at the posterior angle of the trigone. 

#SYriw*Mre.—TEfe ureter is composed of three coats—a fibrous, muscular, and 
mucous. 

The fibrous coat is the same throughout the entire length of the duct, being con¬ 
tinuous at one end with the capsule of the kidney at the floor of the sinus; whilst at 
the other it is lost in the fibrous structure of the bladder. 

In the pelvis of the kidney the muscular coats are thick, but they become thinner 
and thinner in the calicos, the longitudinal fibres becoming lost upon the sides of the 
ummillte, whilst a fow scattered fibres from the circular layer may be traced 
surrounding the medullary structure in the same situation. In the ureter proper 
the muscular fibres are very distinct, and are arranged in three layers—an external 
longitudinal, a middle circular, and an internal layer, less distinct than the other 
two, but having a general longitudinal direction. According to Kblliker, this 
internal layer is only found in the neighbourhood of the bladder. 

The mucous coat is smooth, and presents a few longitudinal folds which l»ecome 
effaced by distension. It is continuous with the mucous membrane of the bladder 
IksIow, whilst it is prolonged over the mamillte of the kidney above. Its epithelium 
is of a peculiar character, and resembles that found in the bladder. It is known bv 
the name of ‘ transitional ’ epithelium. It consists of several layers of cells, of which 
the innermost—that is to say, the layer in contact with the urine—are quadrilateral 
in shape, with a concave margin on their outer surface, into which fits the rounded 
end of the second layer. These, the intermediate cells, more or less resemble 
columnar epithelium, arrd are pear-shaped, with a rounded internal extremity which 
fits into the concavity of the cells of the first layer, and a narrow external extremity 
which is wedged in between the cells of the third layer. The external or third layer 
consists of conical or spindle-shaped colls varying in number in different parts, and 
presenting processes which extend down into the basement-membrane. 

* The arteries sv-p-pr/mg the ureter are branches from the renal, spermatic, internal 
| iliac, and inferior vesical. ,, 

? The nerves are derived from the inferior mesbnteric, spermatic, and hypogastric 
plexuses. 

I 

Suprarenal Capsules. 

The suprarenal capsules are usually classified together with the spleen, thymus, and 
thyroid, under the head of ‘ ductless glands,’ as they have no excretory duct. They 
are two small flattened glandujar bodies, of a yellowish colour, situated at the back 
part of the abdomen, behind the peritoneum, and immediately uTfront of the upper 
part of either kidney; hence their name. The right one is somewhat triangular in 
shape, bearing a resemblance to a cocked hat; the left is more semilunar, and usually 
larger and higher than the right. They vary in size in different individuals, being 
sometimes so small as to be scarcely detected*: their usual sizej s from an inch and a 
quarter to nearly twp inches in length, rather less in width, and from two to three 
lines in thickness. In wefight they vary from one to two drachms. 

Relati ons*?- The i interio r surface is in relation, on the right ride, with the unde r 
surface of the ljver; and on_the left, with the pancreas and spleen. The p>steri or 
rests*upon the ejrps of the Diaphragm, opposite'the tenth dorsal vertebra. 
The t^ywr fchin convex border is directed upwards and inwards. Th qjoioer thick 




THE SUPRARENAL CAPSULES. 7 .U. 

concave 1 wider rests ujk»u the upper end of the kidney, to which it is connected by 
areolar tissue. TEe' niner'I/a nler is inTreTafibn with tBS g reat splanc hnic nerves and 
semil unar g anglion, and lies in contact bn ijFie.right side with the inferior verm'cava, 
and on tIie“IeTE side with the aorta. The surface of the suprarenal gland is 
surrounded tly areolar tissue containing much fat, and closely invested by a thin 
fibrous coat, which is difficult to remove, on account of the numerous fibrous 
processes and vessels which enter the organ through the furrows on its anterior 
surface and base. 

Structure .—On making a perpendicular section, the gland is seen to consist of 
two substances—external or cortical, and internal or medullary. The former, which 
constitutes the chief part of the organ, is of a deep yellow colour, and consists chiefly 
of narrow columnar masses placed perpendicularly to the surface. The medullary 
substance is soft, pulpy, and of a dark brown or black colour, whence the name 
atrnhiliury cajmdes, formerly given to these organs. In the centre is often seen 
a space, not natural, but formed by the breaking down, after death of the medullary 
substance. 

422. 423. 



Cortical portion of human suprarenal body under a 
high muxuifyiiiK power. u. Uliuul cylinders. 
b. Interstitial connective tissue. 


Transverse section through the cortical Riibstanee of 
the human suprarenal body. «. Framework of con¬ 
nective tissue. 6. Capillaries, c. Nuclol. </. (1 land¬ 
ed K 


The cortical portion owes its arrangement to the disposition of the capsule, which 
sends into the interior of the gland processes passing in vertically and communicating 
with each other by tranSVerse bands, so as to form spaces which open into each other. 
These spaces are of slight depth near the surface of tile organ, so that there the section 
somewhat resembles a net ; this is termed the zona ylomerulosa, but they beccgne much 
deeper or longer further in, so as to resemble pipes or tubes placed endwise, the zona 
faeciculata. Still deeper down, near the medullany part, the spaces become again of 
small extent; this is named the zona reticularis. These processes or trabeculae, derived 
from the capsule and forming the framework of the spaces, are composed of fibrous 
connective tissue* with longitudinal bundles of unstriped muscular fibres. Within 
the interior of the spaces are contained groups of polyhedral cells, which are finely 
granular in appaatance, and contain a spherical nucleus, and not unfrequently fat 
molecules. These groups of cells do not entirely fill the spaces in which they are 
contained, but between them and the trabeculfe of the framework is a channel, which 
is believed to be a lymph path or sinus, with which certain intercellular passages 
between the cells, composing the group, communicate. The lymph path is supposed 
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to open into a plexus of efferent lymphatic vessels ■which are contained in the 
capsule. 

In the medullary portion, the fibrous # stroma seems to be collected together into a 
much closer arrangement, and forms bundles of stout connective tissue which are 
loosely applied to the large plexus of veins of which this part of the organ mainly 
consists. In the interstices lie a number of cells compared by Prey to those of 
columnar epithelium. They are coarsely granular, do not contain any fat molecules, 
and some of them are branched. Luschka lias affirmed that these branches are 
connected with the nerve-fibres of a very intricate plexus which is found in the 
medulla: this statement has not been verified by other observers, for the tissue of the 
medullary substance is less easy to make out than that of the cortical, owing to its 
rapid decomposition. 

The numerous arteries which enter the suprarenal bodies from the sources men¬ 
tioned below penetrate the cortical part of the gland, where they break up into 
capillaries in the fibrous sept<\, and these converge to the very numerous veins of the 
medullary portion, which are collected together into the suprarenal vein, which 
usually emerges as a single vessel from the centre of the gland. 

The arteries supplying the suprarenal capsules are numerous and of large size; 
they are derived from the aorta, the phrenic, and the renal; they subdivide into 
numerous minute branches previous to entering the substance of the gland. 

The suprarenal vein returns th& blood from the medullary venous plexus, and 
receives several branches from the cortical substance ; it opens on the light side into 
the inferior vena cava, on the left side into the renal vein. 

The lymphatics terminate in the lumbar glands. 

The nerves are exceedingly numerous : they are found chiefly, if not entirely, in 
the medulla, and are derived from the solar and renal plexuses, and, according to 
Bergmann, from the phrenic and pneumogas trie nerves. They have numerous 
small ganglia developed upon them, from which circumstance the organ has been 
conjectured to have some function in connection with the sympathetic nervous 
system. 


THE PELVIS. 

The cavity of the pelvis is that, part of the general abdominal cavity which is 
below the level of the linea ilio-pectinea and the promontory of the sacrum. 

Boundaries .—It is bounded, behind, by the sacrum, the coccyx, and the great 
Riicro-sciatic ligaments : ip f ront and at the sides by the pubes and ischia, covered 
by the Obturator irffiscles; abo/e, it communicates with the cavity of the abdomen ; 
and below, it is limited by the Levatores uni and Uoccygei muscles, and the visceral 
layer of the pelvic, fascia, which is reflected from the wall of the pelvis on to the 
viscera. 

Contents .—The viscera contained in this cavity are the urinary bladder, the 
rectum, and some of the generative organs peculiar to each sex : they are partially 
covered by the peritoneum, anti supplied with blood-vessels* lymphatics, and nerves. 

The Bladder. 

The bladder is the reservoir, for the urine. It is a museulo-membranous sac, 
situated in the pelvis, behind the pubes, and in front of the rectum in the male, 
the uterus and v agina intervening between it and that intestine in the female. The 
shape, position, and relations of the bladder we greatly influenced by age, sex, and 
the degree of distension of the organ. During i njancy it is conic al in shape , and 
projects above the uf>per borderof the pubes into the hypogastric region. In the 
g du U, when quite empty and contracted, it is a smal l triangular sac,' placed deeply 
in the pelvis , flattened from before b ackward s, its apex reaching a s high as the uppe r 
border of the symphysis pu bis. When slightly distendedlt has a rounded form, 
imeljaurtially fills the pelvic cavity ; and whengreatly distended it is ovoid in shape. 
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risi ng into the abdominal c avity , and often extending nearly as high as the umbilicus. 
It is larg er in its vertical diameter than from sid e to si deband its long axis is “direSEed 
from above obliquely downwards and backwards, in a line directed from some point 
between the pubes and umbilicus (according to its distension) to the end of the 
coccyx. The Jhladdfi E*. when disten ded, is slightly curved forward s towards the 
anterior wall of the abdomen, so a s to be m ore convex behind than in front. _ In.the 
female it, i§ larger i n the tr ansver se tha n in the vertical diameter, and its capacity 
is said to " be greater TFTan in the male.* When moderately distended, it measures 
about five inches in len gth, and thre e inches, across, and the ordinary amount which 
it contains is about a p i nt. 

The bladder is divided into a summit, body, base, and neck. 

The summit, or apex, of the bladder is rounded .and directed forwards and 
upwards ; it is connected . to. th e umbilicus by a fibro-museular cord, the urachus, 


424.—Vertical Section of Bladder, Penis, and Urethra. 



and also b y moans of two rounded fibrous cords, the obli terat ed portions of the 
hypogastric arten es, which are placed one on each_side of the urachus. The sum¬ 
mit of the bladder behi nd th e urachus is covered by peritoneum, whilst' the portion 
i nTron t of the urachus has no peritoneal covering, but rests upon the aBdominal 
wall. t. 

The urachus is the obliterated remains of a tubular canal which exists in the 
embryo, and connects the cavity of the bladder with a membranous sac placed 
external to the abdomen, opposite the umbilicfts, called the allantois. In the infant, 
at birth, it is occasionally found pervious, so that the urine escapes at the umbilicus, 
and calculi have been found in its canal. • 

The body of the bladd er in front is not co ve red by peritoneum, and is in relation 
with the triangular ligament, the posterior surface of the symphysis^pubTs, the 
I nternal obTu ralor'muscTei. and, when distended, with the abdominal parietes. 

The posterior surface is covered by peritoneum throughout. It corresponds, in 
* According to Henle, tbe bladder is considerably smaller In the female than in the male. 
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the male, with the rectum ; in the female with the uteius, some convolutions of th e 
small intestine being interposed. 

The side of the_ bladder is crossed dbliquely from below, upwards and forwards, 
by the obliterated hypogastric artery: above and behind this cord the "bladder is 
covered by peritoneum ; but below an d in fr ont of it the serous covering is wanting, 
and it is connected to the p elvi c fascia] The vas deferens passes, in an arched direc¬ 
tion, from before backwards, along the side of the bladder, towards its base, grossing 
in its course the obliterated hypogastric artery, and passing along the inner side of 
the ureter. 

Tho_ (fundus)af thp_ bladder is directed downwards and backwards. It 
varies in extent according to the state of distension of the organ, being very broad 
when full, but much narrower when empty. In the mal e it rests upon the s econd 
portion of the rectum, from which it is separated by a reflection £>f_tho recto-vesical 
fascTaT It is covered posteriorly, for a slight extent, by the peritoneum, which is 
reflected from it upon the rectum, forming the reclo-vesical fold. The portion of 
the bladder in relation with the rectum corresponds to a tri ang ular space, hound ed 
l>ehind by the recto-vesical fold; on either side by the vesicula seminalis and vas 
deferens; and touching the prostate gland in front. When the bladder is very 
full, the peritoneal fold is raised with it, and The distance between its reflection and 
tho anus is about four inches; but this distance is much diminished when the bladder 
is empty and contracted. In the female the base of the bladder lies in contact with 
the lower part of the cervix uteri, is adherent to the anterior wall of the vagina, and 
separated from tho upper part 'of the anterior surface of the cervix uteri by a fold of 
the peritoneum. 

The neck (cervix) of the bladder , is the constricted portion continuous with the 
urethra. In the male its dilection is oblique in the erect posture, and it is sur¬ 
rounded by the prostate gland. In the female its direction is obliquely downwards 
and forwards. , 

Ligaments. The bladder is retained in its place by ligaments which arc divided 
into true a nd f alse. The ti;ue ligaments are fivo in number, two anterior, and two 
lateral, formed by the recto-vesical fascia, and the urachus. The false ligaments, 
also five in number, are formed by folds of the peritoneum. 

The anterior ligaments (jmbo-prostatic) extend from the back of the pubes, one 
on each side of the symphysis, to the front of tho neck of the bladder, over the upper 
surface of the prostate gland. These ligaments contain a few muscular fibres pro¬ 
longed from the bladder . 

The lateral ligaffientx, broader and thinner than the preceding, are attached to 
the lateral parts of the prostate, and to the> sides of tho base of the bladder. 

The urachus is the fibro-inuscular cord already mentioned, extending between the 
summit of the bladder and the umbilicus. It is broad below, at its attachment to 
the bladder, and becomes narrower as it ascends. 

The false ligaments of the bladder are two posterior, two lateral, and one 
superior. 

The two posterior pass forwards, in the male, from the sides of the rectum ; in 
the female from the sides of the uterus, to the posterior and lateral aspect of tho 
bladder ythey form the lateral boundaries of the recto-vesical fold of the peritoneum, 
and contain the obliterated hypogastric arteries, and the ureters, together with 
vessels and nerves. 

The two lateral ligaments are reflections of the peritoneum, from the iliac fossm 
to the sides of the bladder. 

The superior ligament is the prominent fold of peritoneum extending from the 
summit of the bladder fo the umbilicus. It covers the urachus and the obliterated 
hypogastric arteries. 

Structure .—The bladder is composed of four coats—a serous, a muscular, a cellular, 
and a mucous coat. 

The serous coat is partial, and derived from the peritoneum. It invests the 
posterior surface, from opposite the termination of the two ureters to its summit,. 
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and is reflected from this point and from the sides, on to the abdominal and pelvic 
walls. 

The muscular coat consists of two layers «f unstriped muscular fibre, an external 
layer, composed of longitudinal fibres, and an internal layer of circular fibres. 

The longitudinal fibres are most distinct on the anterior and posterior surfaces of 
the organ. They arise in front from the anterior ligaments of the bladder, from 
the neck of the bladder, and, in the male, from the adjacent portion of the prostate 
gland. They spread out, and form a plexiform mesh, on the anterior surface of the 
bladder, being continued over the posterior surface and base of the organ to the neck, 
whero they are inserted into the prostate in the male, and into the vagina in the 
female 

Other longitudinal fibres arise in the male from the sides of the prostate, and 
spread out upon the sides of the bladder, intersecting with one another. 

The circular fibres are very thinly and irregularly scattered on the body of the 
organ ; but towards its lower part, round the cervix, and commencement of the 
nrethra, they are disposed as a thick circular layer, forming the sphincter vesicse, 
which is continuous with the muscular fibres of the prostate gland. 

Two bands of oblique fibres, originating behind the orifices of the ureters, con¬ 
verge to the back part of the prostate gland, and are inserted, by means of a fibrous 
. process, into the middle lobe of that organ. They are the muscles of the ureters, 
described by Sir 0 . Bell, who supposed that during the contraction of the bladder 
they served to retain the oblique direction of the ureters, and so prevent the reflux 
of the urine into them. « 

J. It. Pettigrew gives the following results at which lie has arrived by his exquisite 
dissections of the muscular fibres of the bladder Tuid prostate (Phil. Trans. 1867). The 
muscular fibres of the bladder are arranged spirally, forming figure-of-8 loops, the superficial 
more longitudinal or drawn out, the deeper more circular or flattened. This arrangement 
has been aptly compared to that of india-rubber rings through which a stick has been passed, 
and which are then wound twice round the stick and drawn out into figures of 8, some 
(the exterior) in very elongated 16 ops, so as to approach the longitudinal direction, others 
(the central) in very flattened loops, so ns to be nearly circular. The external fibres, which 
are nearly longitudinal, are in four sets—an anterior and posterior, and a right and left 
lateral; the latter accessory and less fully developed. The fibres are arranged in seven 
strata, three external, three internal, and a middle, pursuing well-marked directions in each. 
These layers, however, are very imperfect, ‘ the fibres rarely, if ever, occupying precisely 
the same plane and running exactly parallel. They, moreover, split up, ana become fused 
with each other, with corresponding or homologous fibres, and with fibres which are either 
superimposed or underlie them.’ The fibres of the first and seventh layers are the most feebly 
developed. The crossings or decussAtions of the loops occur at diflerent distances in pro¬ 
ceeding from before backwards, this crossing forming a Idwi of spire) .line. The loops are 
directed towards and embrace the urachus and urethra respectively. The terminal expan¬ 
sions of the loops in tbe other lasers contribute to the formation of the fourth layer, 
particularly towards'the base and apex, which are, therefore, thicker than the other parts. 
The aggregation of the loops towards the apex forms the sphincter. The longitudinal, slightly 
oblique, truly oblique, and nearly circular fibres of the successive layers are all continued into 
the prosfatic urethra, which therefore may be regarded as a continuation of the bladder ante¬ 
riorly. The fibres of the cervix are traceable into the verumontanum, which Pettigrew believed 
to act as a valve to the urethra, falling down into the tube and obstructing it when the muscle 
of the bladder is not acting,*an<l raised up, so as to stand erect in the middle line, and thus to 
allow the How of urine, when the fibres contract. The varying obliquity and spiral arrange¬ 
ment of the seven layers establishes a close analogy between the disposition of the jnuscular 
fibres of the bladder and those of the heart, as described 1 by Pettigrew in Phil. Trans. 1864; 

and he hints at similar structure in tbe stomach and uterus. 

<• 

The cellular coat consists of a layer of areolar tissue, connecting together the 
muscular and mucous coats, and intimately united to the latter. 

The mucous coat is thin, smooth* and of a pale rose colour. It is continuous 
through the ureters with the lining membrane of the uriniferoos tubes, and below 
with that of the urethra. It is connected loosely to the mv&cular coat by a layer 
of areolar tissue, excepting at the trigone, where its adhesion is more close. It is 
provided with a few mucous follicles; and numerous small racemose glands, lined 
with columnar epithelium, exist near the neck of the organ. The*epithelium cover¬ 
ing it is of the transitional variety, consisting of a superficial layer of polyhedral, 
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flattened cells, each with one, two, or three nuclei ; beneath these, a stratum of large 
club-shaped cells, with tho narrow extremity directed downwards and wedged in 


425.—Superficial Layer of the Epithelium 
of the Bladder. Composed of polyhedral 
cells of various sizes, each with one, 
two, or three nuclei. (Klein and Noble 
Smith.) 



426.—Deep Layers of Epithelium of Blad¬ 
der, showing large club-shaped cells 
above, and smaller, more spindle-shaped 
cells below—each with an oval nucleus. 
(Klein and Noble Smith.) 


■» 



427.- 


-The Bladder and Urethra laid open. 
Seen from above. 


between smaller spindle-shaped colls, 
containing an oval nucleus (figs. 425, 

426). 

Interior of the Bladder .—Upon the 
inner surface of the base of the bladder, 
immediately behind the urethral orifice, 
is a triangular, smooth surface, fine 
apex of which is directed forwards; 
this is the trigonum vesica:, o r trit/ oitej 
vesical. It is paler in colour than the 
rest of the mucous membrane, and 
never presents any rugre, even in the 
collapsed condition of the organ, owing 
to its intimate adhesion to tins subja¬ 
cent tissues. It is bounded on each side 
by two slight ridges, which pass back 
wards and outwards to the orifices of the 
ureters, and correspond with the muscles 
of these tubes; an 4 *ttt each v posterior 
angle by the orifices of tlie ureters, ( 
which arc placed nearly two inches from 
each other, and about an inch and a 
half liehind the orifice of the urethra. 

' The trigone corresponds with theinterval 
at the base of the bladder, bounded by 
the prostate in front, and the vesicular 
and vasa deferentia on the sid&s. Pro¬ 
jecting Ax>m the lower and anterior part, 
of the bladder, into the orifice of the 
urethra, is a slight elevation cf mucous 
membrane, called the uvula, vesica;. It 
is formed by a thickening of the prrs- 
tate. 

The arteries supplying the bladder 
are the superior, middle, and inferior 
vesical in the male, with additional 
branches from the uterine and vaginal 

m the female. They are all derived from the anterior trunk of the internal iliac. 
The obturator and sciatic arteries also supply small visceral branches to the bladder. 
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Tbe veins form a complicated plexus round the neck, sides, and base of the bladder, 
and terminate in the internal iliac vein. 

The lympluttics accompany the blood-vessels, passing through the glands Bur- 
rounding them. 

The nerves are derived from the hypogastric plexus of the sympathetic and the 
fourth sacral nerve ; the former supplying the upper part of the organ, tbe latter its 
base and neck. According to F. Darwin the sympathetic fibres have ganglia con¬ 
nected with them, which send branches to the vessels and muscular coat. 


Mai.k Urethra. 

The urethra extends from the neck of the bladder to the meatus urinarius, It 
presents a double curve in the flaccid state of tbe penis, but iri the erect state it 
forms only a single curve, the concavity of which, is directed upwards (fig. 424). 
Its length varies from eight to nine inches; and it is divided into three portions, 
the prustati Cj_ membra.notis, and jqiongy, the structure and relations of which are 
essentially different. 

The Prosfntic portion is flu? widest and most dilatable part of the canal. It 
passes through the prostate gland, from its base to its apex, lying nearer its upper , 
than its lower surface. It is about an inch and a Quarter in length; the form of 
the canal is spindle-shaped, being wider in tbe middle than at either extremity, and 
narrowest, in front, where it joins the membranous portion. A transverse section of 
the canal as it lies in the prostate is horse-shoe in shape, the convexity being directed 
upwards (fig. 428). The canal is closed, except'during the passage of the uriue, the 
upper and lower mucous surfaces being in contact. 

Upon the (loor of the c.ana .1 is a narrow longitudinal ridge, the verumontanum,, 
or caput. gaUinwjinis, formed by an elevation of the mucous membrane and its 
subjacent tissue. It is eight ot nine lines in length, and a lint! and a half in 
height; and contains, according to Kobclt, muscular and erectile tissues. When 
distended, it may serve to prevent the passage of the semen backwards into the 
bladder. On each side of the verumontanum is a slightly 1 depressed fossa, the 
pros/atic..Minus, the floor of which is perforated by numerous apertures, the orifices 
of the, prostatic ducts, tlie ducts ttf the middle lobe opening behind the crest. A t, Lhe 
fore part of the verumontanum, in the middle line, is a depression, the sinus poadaris 
(vesica,la, prostatica) ; and upon or<withiu its margins are the slit-like openings of 
the ejaculatory ducts. The sinus pocularis forms a cid-aC-sac about a quarter of an 
inch in length, which runs upwards and backwards in the substance of the prostate 
beneath the, noddle lgbe; its prominent upper wall partly forms the verumontanum. 
Its walls are composed of fibrous tissue, muscular fibres, aud mucous membrane; 
and numerous small glands open on its inner surface. It has been called by Weber, 
who discovered it, tbe uterus inasculi n.us, from its homology with the female organ. 

The Afenibranous portion of the urethra extends between the apex'of the prostate 
and the bulb of the corpus Spongiosum. It is the narrowest part of the canal (except¬ 
ing the orifice), and measures three-quarters of an inch along its upper and half an 
inch along its lower surface, in consequence of the bulb projecting backwards beneath 
it_b&low. Its upper concave surface is placetTabout an inch beneath the pubic ayfiji, 
from which it is se parate d by t h e; dorsal vessels and*nervos of the penis, and some 
muscular fibres. Its lower convex surface is separated from the rectum by a 
triangular space,'which constitutes "the pefln'icufik. The membranous portion of the 
urethra perforates the deep perinieal_fascia; aud two layers from tins membrane are 
prolonged roimcTit, fhe one forwards, the other backwards; it is also surrou nded by 
the Compressor urethrae muscle. Its coverings are mucous* mein&ranc, elastic fibrous 
tissue, a thin layer of erectile tissue, muscular fibres, and a prolongation from the 
deep periimal fascia. * 

The H'poniri) por tion is the l ongest p art of the urethra, and is c ontained, in the 
corpus simnaibsum. It is about six inches in length, and extends from~the"ter- 
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mi nation of the membranous portion to the meatus urinarius. Commencingjbelow 
the symphysis pubis, it ascends for a short distance, and then curves downwards. 
It is narrow, and of uniform size in the body of the penis, measuring about a quarter 
of an inch in diameter ; being dilated behind, within the Jt»ulb : and again anteriorly 
within the glans penis, forming 'tKeTossa navicularis. A cross section of this canal 
in the body of the penis has its long diameter transverse; but in the glans, that 
diameter is directed vertically. 

The Bulbous portion is a name given* in some descriptions of the urethra, to the 
posterior dilated part of the spongy portion contained within the bulb. 

The meatus urinarius is the most contracted part of tin; urethra; it is a vertical 
slit, about three lines in length, bounded on each side by two small labia. The 
inner surface of the lining membrane of the urethra, especially on the floor of the 
spongy portion, presents the orifices of numerous mucous glands and follicles 
situated in the submucous tissue, and named the glands of Litlre. They vary in size, 
and their orifices arts directed forwards, so that they may easily intercept the point 
of a catheter in its passage along the canal. One. of these lacunas, larger than the 
rest, is situated on the upper surface of the fossa navicularis, about an inch and a half 
front the orifice; it is called the lacuna mayng, into the bulbous portion are found 
opening the ducts of Oowper’s glands. 

Structure. The urethra is composed of three coats: a. mucous, muscular, .and 
erectile. 

The mucous coat forms part of the genito-urinary mucous membrane. It is 
continuous with the mucous membrane of the bladder, ureters, and kidneys; 
externally, with the integument covering the glans penis; and is prolonged into the 
ducts of the glands which open into' the urethra, viz., Cowper’s glands, the prostate 
gland, and the vasa deferentia and vesiculse seminales, through the ejaculatory duets. 
In the spongy and membranous portions the mucous membrane is arranged in longi¬ 
tudinal folds when the organ is contracted. Small papilla? are found upon it, near 
the orifice ; and its epithelial lining is of the columnar variety, excepting near the 
meatus, where it is laminated. 

The muscular coat consists of two layers of plain, muscular fibres, an external 
longitudinal layer, and an internal circular. The muscular tissue is most abundant 
in the prostatic portion of the canal. According to Hancock the muscular fibres of 
the urethra are continuous with those of the bladder and are arranged as follows. 
The outer coat of the bladder is continued forwards over the prostate, immediately 
beneath the capsule to the membranous portion ui‘ the urethra : the inner coat of the 
bladder passes through the prostate around the urethra and at the anterior extremity 
becomes continuous with the outer layer investing the membranous portion of the 
urethra. At the bulb the two layers again separate : the inner pne—that is, the one 
derived from the inner coat of the bladder—surrounds the urethra, immediately 
beneath the mucous membrane, while the outer one surrounds the whole of the 
corpus spongiosum, lying between it and its fibrous investment. At the lips of the 
urethra the two layers meet together and become continuous one with the other Lett- 
soinian Lectures,’ 1852). 

A thin layer of erectile tissue is continued from the corpus spongiosum round the 
membranous and prostatic portions of the urethra to the neck of the bladder. 





Male Generative Organs. 


Prostate Gland. 

mHE Prostate Gland ( TTfia’tfjrr)fu , to stand before) is a pair, firm, glandular body, 
X which surrounds the neck of the bladder and commencement of the urethra. 
It is placed in the pelvic cavity, behind and below the symphysis pubis, posterior 
to the deep perinatal fascia, and upon the rectum, through which it may be distinctly 
lelt, especially when enlarged. In shape and size it resembles a horse-chestnut. 


4 -8-—Transverse section of the prowl ate gland : showing the urethra, with the eminence 
of the caput gallinaginis ; beneath it (be sinus poeularia and ejaculatory ducts. 



Its base, is directed backwards towards the neck of t he bladder. 

The ajiex is directed forwards to the deep perjnreal fascia, which it touches. 

Its undersurface is smooth,’and rest^ on the rectum, to which it is connected by 
dense areolar fibrous tissue. 

Its upper surface is flattened, marked by a slight longitudinal furrow, and placed 
about three-quarters of an inch below the pybic symphysis. 

It mSmures about an inch and a half in its transverse diameter at the base, an 
inch in its antero-posterior diameter, and three-quarters of an inclP in depth. Its 
weight is about six drachms. It is held in its position by the anterior li ga ments of 
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the bladder ( pubo-prostatic ) ; by the posterior layer of the deep perinreal fascia, which 
invests the commencement of the membrahbtlS "portion of the urethra and prostate 
gland ; and by the anterior portion «f the Levator ani muscle (levator prostata), 
which passes down on each side from the symphysis pubis and'anterior ligament of 
the bladder to the sides of the prostate. 

The prostate consists of two lateral lobes and a middle lobe. 

The two lateral lobes are of equal size, separated behind by a deep notch, and 
marked by a slight furrow upon their fipper and lower surface, which indicates the 
bi-lobed condition of the organ in some animals. 

The third, or middle lobe, is a small transverse band, occasionally a rounded or 
triangular prominence, placed between the two lateral lobes, at the under and 
posterior part of the organ. It lies immediately beneftth the neck of the bladder, 
behind the commencement of the urethra, and above the ejaculatory ducts. Its 
existence is not constant; but it is occasionally found at an early period of life, as 
well as in adults, and in old age. In advanced life this, or some other portion, of 
the prostate, often becomes considerably enlarged, and projects into the bladder, so 
as to impede the passage of the urine. According to Dr. Messer’s researches, con¬ 
ducted at Greenwich Hospital,* it would seem that such obstruction exists in 20 per 
cent, of all prostates over sixty years of age. 

The prostate gland is perforated by the urethra and common seminal ducts. 
The urethra usually lies about one-third nearer its upper than its lower surface; 
occasionally, the prostate surrounds only the lower three-fourths of this tube, and 
more rarely the urethra runs through the lower instead of the upper part of the 
gland. The ejaculatory ducts pass forwards obliquely through a conical canal, 
situated in the lower part of the prdstate, and open into the prostatic portion of the 
urethra. 

Structure. The prostate is enclosed in a thin but firm fibrous capsule, distinct 
from that derived from the posterior layer of the deep peri meal fascia, and separated 
from it by a plexus of veins. Its substance is of a. pale reddish -grey colour, very 
friable, but of great density. It consists of glandular substance and muscular tissue. 

The muscular tissue, according to Kbllikor, constitutes the proper stroma of the 
prostate : the connective tissue being very scanty, and simply forming thin trabecula; 
beneath the muscular fibre*, in which the vessels and nerves of the gland ramify. 
The muscular tissue is arranged as follows : immediately beneath the fibrous capsule 
is a dense layer, which forms an investing sheath for the gland and is continuous behind 
with the external layer of the bladder, and in fro«t forms a muscular stratum around 
the membranous portion of the urethra; secondly, around the urethra as it lies iri 
the prostate is another dense layer- of circular fibres, continuous behind with the in¬ 
ternal layer of tho muscular coat of the bladder, and in front blinding with the fibres 
surrounding the membranous portion of the urethra, derived from the outer layer 
of the prostate, first described. Between these two layei-s, strong bands of muscular 
tissue, which decussate freely, form meshes in which the glandular structure of the 
organ is imbedded. In that part of the gland which is situated anterior to the 
urethra the muscular tissue is especially dense, and therfo is here little or no gland- 
tissue ; while in that part which is behind the urethra tho muscular tissue presents a 
wide-jfneshed structure, which is densest at the upper part of the gland—that is, 
near the bladder— becoming looser and more sponge-like towards the apex of the 
organ. 0 

The glandular substance is composed of numorotis follicular pouches, opening 
into elongated canals, which join »to form from twelve to twenty small excretory 
ducts. The follicles are connected together by areolar tissue, supported by prolon¬ 
gations from the fibipus capsule and muscular stroma, and enclosed in a delicate 
capillary plexus. The epithelium lining of both the canals and the terminal vesicles 
is of the columnar variety. The prostatic ducts open into the floor of the prostatic 
portion of the urethra. 


Med.-Chir. Trans, vol. xliii. p. 152. 
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Vessel# and Nerves. The arteries supplying the prostate are derived from the 
internal pudic, vesical, and lia'morrhoidal. veins form a plexus around the sides 
and base of the gland; they receive in front the dorsal vein of the penis, and 
terminate in the internal iliac vein. The nerves are derived from the hypogastric 
plexus. 

The Prostatic Secretion is a milky fluid, having an acid reaction, and presenting, 
on microscopic examination, molecular matter, the* squamous and columnar forms 
of epithelium, and granular nuclei. In old age, this gland is liablo to be enlarged, 
and its ducts are often filled with innumerable small concretions, of a brownish-red 
colour, and of the size of a millet-seed, composed of carbonate of lime and animal 
matter. 


C'OWl’K li’s (11 -ANUS. 

Oowper’s Glands are two small rounded and somewhat lobulated bodies, of a 
yellowish colour, about the size of peas, placed beneath the fore part of the mem¬ 
branous portion of the urethra, between the two layers of the deep peri meal fascia. 
They lie close behind the bulb, and are enclosed by the transverse fibres of the Com¬ 
pressor urethrae muscle. Each gland consists of several lobules, held together by a 
fibrous investment. The excretory duct of each gland, nearly an inch in length, 
passes obliquely forwards Iwneath the mucous membrane, and opens by a minute 
orifice on tlie floor of the bulbous portion of the urethra. Their existence is said to 
be constant; they gradually diminish in size as age advances. 


The Penis. 

The penis is the organ of copulation, and contains in its interior the larger 
portion of the urethra. It consists of a root, body, and extremity or glans penis. 

The reof is broad, and firmly connected to the rami of the pubes by two strong 
tapering fibrous processes, tjje crura, anil to the front of the symphysis pubis_by a 
fibrous membrane, the suspensory ligament. 

The extremity , or glans penis, presents the form of an obtuse cone, flattened from 
above downwards. At its summit is a vertical fissure, the orifice of the urethra 
(meatus urinarius): at the back part of this orifice a fold of mucous membrane 
passes backwards to the bottom of ij depressed raphe, where it is continuous with 
the prepuce ; this fold is termed the frtenum praeputii, •The base of the glans forms 
a rounded projecting border, tho corona glandis; and behind the corona is a deep 
constriction, the cervix- Upon bot^i of the*?', numerous small lenticular sebaceous 
glands are found, the* <7 landn.be Tysonvi. odor if eric. They secrete a sebaceous matter 
of very peculiar odour, which probably contains caseine, and becomes easily decom¬ 
posed. 

The body of the penis is the part between the root.and extremity. In the flaccid 
condition of the organ it is cylindrical, but when erect has a triangular prismatic 
form with rounded angles, the broadest side being turned upward, and called the 
dorsum. It is covered by in tegument r emarkable for its thinness, its dark colour, its 
looseness of connection with the deeper parts of the orgrfn, and its containing no adipose 
tissue. At the root of the penis the integument is .continuous with that upon the 
pubes and scrotum ; and at the neck of the glans it leaves the surface, and becomes 
folded ujK>n itself to form the prepuce. 

The internal layer of tho prepuce, yhieh also becomes attached to the cervix, 
approaches in character to a mucous membrane; it is reflected over the glans 
penis, and # at the meatus urinarius is continuous with |,he raucous lining of the 
urethra. , 

The mucous membrane covering the glans penis contains no sebaceous glands; 
but projecting from its free surface are a number of small highly sensitive papillae. 

The penis is composed of a mass of erectile tissue, enclosed in three cylindrical 
fibrous compartments. Of these, two, the corpora cavernosa, are placed side by aide 
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along the upper part of the organ; the third, or corpus spongiosum, encloses the 
urethra, and is placed below. % 

The Corpora Cavernosa form the chief part of the,body of the penis. They 
consist of two fibrous cylindrical tubes, placed side by side, and intimately connected 
along the median line for their anterior three-fourths, their posterior fo urth- being 
separated to form the 4wo crura, by which tKb~pems is connected to the rami of the 
pubes. Each crus c6nimeric§s"by'a blunt pointed process in front of the tuberosity 
of the ischium; and, near its junction with its fellow, presents a slight enlargement, 
named by Kobelt, the bulb of the. corpus cavernosum. Just beyond this point they 
become constricted, and retain an equal diameter to their anterior extremity, where 
they form a single rounded end, which is received into a fossa in the base of the glans 
penis. A median groove on the upper surface lodges the dorsal vein of the penis, 
and the groove o n the und er surface receives the corpus " spongiosum. The root of 
the penis is connected to the symphysis pubis by the suspensory ligament. 

Structure. Each corpus cavernosum consists of a strong fibrous envelope, en¬ 
closing a fibrous reticular structure, which contains erectile,tissue in its meshes. 
It is separated from its fellow by an incomplete fibrous septum. 

The fibrous investment, is extremely dense, of considerable thickness, and highly 
elastic ; it not only invests the surface of the organ, but sends off numerous fibrous 
bands (trabecula-) from its inner surface, as well as from the surface of the septum, 
which cross its interior in all directions, subdividing it into a number of separate 
compartments, which present a spongy structure, in which tho erectile tissue is 
contained. 

The trabecular structure fills tlieunterior of the corpora cavernosa.. Its component 
fibres are larger and stronger round the circumference than at the centre of the corpora 
cavernosa; they are also thicker behind than in front. The interspaces, on the 
contrary, are larger at the centre than at the cir cumference, their long diameter being 
directed transversely; they are largest anteriorly*. They are lined by a layer of 
flattened cells similar to the endothelial lining of veins. 

The fibrous septum forms an imperfect partition between the two corpora caver¬ 
nosa ; it is thick and complete Iceland; but in front it is incomplete, and consists 
of a number of vertical bauds of fibrous tissue, which are arranged like the teeth of 
a comb, whence the name, septum pectiniforme ; these bands extend between the 
dorsal and tho urethral surface of the corpora cavernosa. 

The fibrous investment, and septum consist longitudinal binds of white fibrous 
tissue, with numerous elaStic and muscular fibres. The trabecula* also consist of 
"white fibrous tissue, elastic fibres, and plain muscular fibres, and enclose arteries and 
nerves. • , „ 

The Corpus Sponyiosum encloses the ur ethra, and is situated in the groove on 
the under surface of the corpora cavernosa. It commences posteriorly in front of 
the deep perinseal fascia, between tho diverging crura of the corpora cave 7 rnosa, where 
it forms a rounded enlargement, the bulb; and terminates, anteHofty,m another 
expansion, the glans penis, which overlaps the anterior rounded extremity of the 
corpora cavernosa. The central portion, or body of the corpus spongiosum, is 
cylindrical and tapers slightly from behind forwards. 

The bulb varies in size in different subjects; it receives a fibrous investment from 
the anterior layer of the deep perinseal fascia, and is surrounded by the Accelerator 
urinre jguiscle. Tho urethra enters the bulb nearer its upper than its lower surface, 
being surrounded by a layer of erectile tissue, a thin prolongation of which is con¬ 
tinued backwards round the membranous and prostatie portions of tho canal to tbs' 
neck of the bladder, lying immediately beneath the mucous membrane. The portion 
of the bulb below the urethra presents a partial division into two lobes, being marked 
externally by a linear raphe, whilst infernally there projects inwards, for a short 
distance, a thin fibrous septum, more distinct in early life. 

Structure. * ..The corpus spongiosum consists of a strong fibrous envelope, 
enclosing a trabecular structure, Which contains in its meshes erectile tissue. The 
fibrous envelope is thinner, whiter in colour, and more elastic than that of the corpus 
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cavernosum. The trabecula* are delicate, uniform in size, and the meshes between 
them small; their long diameter, for the mast part, corresponding with that of the 
penis. A thin layer of muscular fibres, continuous behind with those of the bladder, 
forms part of the outer coat of the corpus spongiosum, and a second layer of muscular 
tissue is found immediately beneath the mucous membrane of the urethra. 

The erectile tissue consists essentially of an intricate venous plexus, lodged in tU^j 
interspaces between the trabeculae. The veins forming thife plexus are so numerous 
and communicate so freely with one another, as to present a cellular appearance 
when examined by means of a section ; their walls are extremely thin, and lined by 
a single layer of flattened endothelial cells. The veins are smaller in the gl&ns 
penis, corpus spongiosum, and circumference of the corpora cavernosa, than in the 
central part of the latter, where they are of large size, and much dilated. They 
return the blood by a series of vessels, some of which emerge in considerable numbers 
from the base of the glans penis, and converge on the dorsum of the organ to form 
the dorsal vein ; others pass out on the upper surface of the corpora cavernosa, and 
join the dorsal vein ; some emerge from the under surface of the corpora cavernosa, 
and, receiving branches from the corpus spongiosum, wind round the sides of the 
penis to termiriate in the dorsal vein ; but the greater number pass out at the root of 
the penis, and join the prostatie plexus and pudendal veins.* 

The arteries of the penis are derived from the internal pudic. Those supplying 
the corpora cavernosa are the arteries of the corjw>ra cavernosa, and branches from 


From the peripheral portion of the corpus r:a\eruoKum penis under a low magnifying 
power. ((tipied from Lunger.) 

T. * 2 . V 



i. a. Network known as tin*, suporficial. ft. Tlio deep. 2. ( -onnr'C^ioii of tlio arterial t.wiprs (a) with the 

canals of the <k*c|>or cortical network. 


the dorsal artery of the penis, which perforate the fibrous capsule near the fore part 
of the. organ. Those t-o the corpus spongiosum are the arteries of the bulb. 
Additional branches are described by Kobelt as arising from the trunk of the 
internal pudic; they enter the bulbous enlargements on the corpora cavernosa and 
oorpus spongiosum. The arteries, on entering the cavernous structure, divide into 
branches, which are supported and enclosed by the trabecula;; some of these branches 
terminate in a capillary network, which communicates with the veins as in other 
parts; whilst others are more convoluted, and assume a tendril-like appearance; 
hence the name, helicine arteries, which was given to these vessels by Muller. The 
holicine arteries "are more abu ndant in the back* part of the corpora cavernosa and 
corpus sj>angiosum ; they have not been seen in the glans penis. The termination of 
these"arteries in the venous spaces has been long a matter of debate ; but the views 
of Langer are those which are now tfniversally adopted. He describes the arteries of 
the corpus cavernosum as terminating, some of them (as above), in ordinary capillaries. 
Others run, as somewhat fine arterial tw*igs (about- 4 »J 0 th of an inch in diameter), 

• 

* It seems probable from an observation by Mr. Gay, and from bis injections of these 
veins, that the deep veins—those returning the blood from thp erectile tissues—have little com¬ 
munication with the superfieisl -those which derive, their Wood from the integuments; but 
further research is needed ou this point. See Gay in Path. Trans, xxx. 323-5. 
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into the venous network, while the terminal brandies of the arteries open directly 
into the venous spaces by remarkable funnel-shaped orifices. There are also capil¬ 
laries which surround the coats of the lafge arteries, and communicate with the venous 
spaces. This arrangement of vessels is also found in the bulb of the urethra. In the 
corpus spongiosum and in the glans, the arteries communicate with the venous spaces 
through the intervention of capillary vessels.* 

The lymphatics of th f e penis consist of a superficial and*deep set; the former ter¬ 
minate in the inguinal glands; the latter emerge from the corpora cavernosa and 
corpus spongiosum, and, passing beneath the pubic aich, join the deep lymphatics of 
the pelvis. 

The nerves are derived from the internal pudie nerve and the hypogastric plexus. 
On the glans and bulb some filaments of the cutaneous nerves have Pacinian bodies 
connected with them, and according to Krause many of them terminate in a peculiar 

form of end-bulb. 

' #■ 

The Testes and tiieir Coverings. 

The testes are two small glandular organs, which secrete the semen; they are 
situated in the scrotum, being suspended by the spermatic cords. At an early 
period of foetal life, the testes are contained in the abdominal cavity, behind the peri¬ 
toneum. Before birth, they descend to the inguinal canal, along which they pass 
with the spermatic cord, and, emerging at the external abdominal ring, they descend 
into the scrotum, becoming invested in their course by numerous coverings derived 
from the serous, muscular, and fibrous layers of the abdominal parictes, as well as by 
the scrotupi. The coverings of the testis are - the 

Skin 1 „ . 

, 5 - Scrotum 

IJartos j 

Intel-columnar, or External spermatic fascia. 

Cremaster muscle. 

Infundibuliform, or Fascia propria (Internal spermatic fascia). 

Tunica vaginalis. 

The Scrotum is a cutaneous pouch, which contains the testes and part of the 
spermatic cords. It is divided into two lateral halves, by a median line, or raphe, 
which is continued forwards to the under surface of the penis, and backwards along 
the middle line of the perinam^a to the anus. Of ttiese two lateral portions the left 
is longer than the right, and corresponds with the greater length of the spermatic 
cord on the left side. Its external aspect varies under different circumstances : thus, 
under the influence of warmth, and in old and debilitated persons, it becomes elongated 
and flaccid ; but, under the influence of cold, and in the young and robust, it is short, 
corrugated, and closely applied to the testes. 

The scrotum consists of two layers, the integument and the dartos. 

The integument is very thin, of a brownish colour, and generally thrown inflb 
folds or rugaa. It is provided with sebaceous follicles, the secretion of which has a 
peculiar odour, and is beset with thinly scattered, crisp liairs, the roots of which' are 
seen through the skin. , 

The dartos is a thin layer of loose reddish tissue, endowed with contractility: it 
forms the proper tunic of the scrotum, is continuous, around the base of th e scrotum, 
with the superficial fascia of the groin, perinseumj and inner side of the t highs , and 
spuds inwards a distinct septum, septuifi serewhich divides it mto~two cavities for 
the two testes, the septum extending lietween the raphe and the under surface of the 
penis, as far as its root, „ 

The dartos is closely united to the skm externally, but connected with the sub¬ 
jacent parts by delicate areolar tissue, upon which it glides with the greatest facility, 
'rile dartos is very yascular, and consists of a loofee areolar tissue, containing unstriped 

, * See Frey’s Manual of Histology for a summary of Ranger's description of these vessels. 
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muscular fibre, but no fat. Its contractility is slow, and excited by cold and mechan¬ 
ical stimuli, but not by electricity. 

The intercolumnar fascia is a thin me&brane, derived from the margin of the 
pillars of the external abdominal ring, during the descent of the testis in the 
foetus, being prolonged downwards around the surface of the cord and testis. It 
is separated from the darlos by loose areolar tissue, which allows of considerable 
movement of the latter upon it, but is intimately connected with the succeeding 
layers. 

The cremasteric fascia consists of scattered bundles of muscular fibres (Cremaster 
muscle), derived from the lower border of the internal oblique muscle, during the 
descent of the testis (p. 751). 

The fascia propria is a thin membranous layer, which loosely invests the sur¬ 
face of the cord. It is a continuation downwards of the infundibuliform process of 
the fascia transversalis, and is also derived during tho descent of the testis in the 
foetus. 

The tunica vaginalis is described with the proper covering of the testis. A more 
detailed account of the other coverings of the testis will be found in the description 
of the surgical anatomy of inguinal hernia. 

Vessels and Nerves. The arteries supplying the coverings of the testis are : the 
superficial and deep external, pudic, from the femoral; the sujjerficial perinatal 
branch of the internal pudic; and the cremaste ric branch from the epigastric. The 
veins follow the course of the corresponding arteries. The lymphatics terminate in 
the inguinal glands. The nerves are: the ilio inguinal branch of the lumbar plexus, 
the two superficial perimeal branches of the internal pudic nerve, the inferior 
pudendal branch of the small sciatic nerve, and the genital branch of the genito- 
erural nerve. , 

The Spermatic (Joan extends from fhe internal abdominal ring, where the 
structures of which it is composed converge, to tlib bSSE part of tlie testicle. It is 
composed of arteries, veins, lymphatics, nerves, and the excretory duct of the testicle. 
These structures are connected together by areolar tissue, and invested by the 
fascia? brought down by the testicle in its descent. In the abdominal wall the cord 
passes obliquely along the inguinal canal, lying at fi rst ben eath the Internal oblique, 
ami upon the fascia transversalis; but nearer the pubes, it rests upon Poupart’s 
ligament, having tho aponeurosis of the External oblique in front of it, and the oon- 
joined tendon lxihind.it. It then escapes at the external ring, and descends nearly 
vertically into the scrotum. Tllb left cord is rathgy longer than the right, conse¬ 
quently the left testis lumgs somewhat lower than its # fellow. 

The arteries of the cord are : the spe.niw.tie, from the aorta; the artery of the vas 
deferens, from the superior vesital ; and tho cremasteric, from the deep epigastric 
artery. 

The spermatic artery supplies the testicle. On approaching the gland, it gives 
off some branches which supply the epididymis, and others which perforate the 
tunica albuginea behind, and spread out on its- inner surface, or pass through the 
fibrous septum in its interior, to bo distributed on the membranous septa between 
the lobes. 

The artery 'of the vas deferens is a long slender .vessel, which accompani<*s the vas 
deferens, ramifying upon the coats of that duct, and anastomosing with the spermatic 
artery near tho testis. * 

The cremasteric branch from the epigastric supplies the Cremaster muscle, and 


other coverings of the cord. * t 

The spermatic veins_ leave the bad? part of the testis, and, receiving branches from 
the epididymis, unite to form a plexus (pampin iform plexus)^ which forms the chief 
mass of the cord. They pass up in front of ihe”vascfeferins, and unite to form a single 
trunk, which terminate s, on the righ t Bide , in the inferior vena cava, on the left side. 

The lum phatics are of large size, accompany the blood-vessels, and terminate in 
the lumbar glanda ' 
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The nerves are the spermatic plexus from the sympathetic. This plexus is 
derived from the'renal and aortic plexuses, joined by filaments from the hypogastric 
plexus which accompany the artery of the vas deferens. 

Testes. 

The testes are suspended in the scrotum by the spermatic cords. Each gland is 
of jin oval form, compressed laterally and behind and having an oblique position in 
the scrotum ; the upper extremity being directed forwards and a little outwards; 
the lower, backwards and a little inwards ; the anterior convex border looks forwards 
and downwards, the posterior or straight border, to which the cord is attached, 
backwards and upwards. 

The anterior and lateral surfaces, as well as both extremities of the organ, are 
convex, free, smooth, and invested by the tunica vaginalis. "The posterior border, 
to which the cord is attached, receives only a partial investment from that mem¬ 
brane. Lying .upon the outer edge of this border is a long, narrow, flattened body, 
hamed, from its relation to the testis, the epididymis (&'cap«i«, testis). It consis ts of 
a central portion, or body, an upper enlarged extremity, the globus major, or head ; 
and a lower pointed extremity, the tail, or 
globus minor. The globus major is inti¬ 
mately connected with the upper end of the 
testicle by means of its efferent dugts ; and* 
the glybus minor is connected with its 
lower end by cellular tissue, and a reflec¬ 
tion of the tunica vaginalis. The outer 
surface and upper and lower ends of tl.10 
epididymis are free and covered by serous 
membrane; the body is also completely 
invested by it, excepting along its posterior 
border, and connected to the back of the 
testis by a fold of the serous membrane. 

Attached to the upper end of the test is, or 
to the epididymis, are one or more small 
pedunculated bodies. One of them is pretty 
constantly found between the globus major 
of the epididymis and the tes/jele, and is 
believed to be the remains of* the upper 
extremity of the Miillerian duct (page 
civ). They are termed the Hydatids of 
Morgagni. When the testicle is removed 
from the body the position of the vas defe¬ 
rens, on its posterior and inner side, marks the side to which the gland has belonged. 

, Size and weight. The average dimensions of this gland aro from one and a half 
to two inches in length, one inch in breadth, and an inch and a quarter in the antero¬ 
posterior diameter ; and the weight varies from six to eight drachms, the left testicle 
being a little the larger. , 

The testis is invested by three tunics, the tunica vaginalis, tunica albuginea, and 
tunica vasculosa. ~ * 

The Tunica Vaginalis is the serous covering of the testis. It is a pouch 
pf serous membrane, derived from 1 the peritoneum during the descent of the 
testis in the foetus, from the abdomen into £he scrotum. After its descent, that ■ 
portion of the pouclnwhich extends from the internal ring to near the upper part 
of the gland bocomdPibliterkted, the lower portion remaining as a shut sac, which 
invests the outer surface of the testis, an& is reflected on the internal surface of 
the scrotum; heijce it may be described as consisting of a visceral and parietal 
portion. 

The vifceral portion (tunica vaginalis propria) covers the outer su rface of the 


430.—-The Testis in situ, the Tunica 
Vaginalis having teen laid open.' 
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testis, as well as the epididymis , connecting the latter to the testis by means jpf a 
distinct fold. From the posterior border of the gland, it is reflected on tb / tile 
internal surface of the scrotum. 

The parietal portion of the serous membrane (tunica vaginalis reflexa) is far 
more extensive than the visceral portion, extending upwards, for some distance in 
front,, and on the inner side of the cord, and reaching below the testis. The inner 
surface of the tunica vaginalis is free, smooth, and covered by a layer of squamous 
epithelium. The interval between the visceral hud parietal layers of this membrano 
constitutes the cavity of the tunica vaginalis. 

Tho obliterated portion of the pouch "may generally be seen as a fibro-cellular 
thread lying in the loose areolar tissue around the spermatic cord ; sometimes this 
may be traced as a distinct band from the upper end of the inguinal canal, where it 
is connected with the peritoneum down to the tunica vaginalis; sometimes it 
gradually becomes lost on tli# spermatic cord. Occasionally no trace of it can la; 
detected. In some cases it happens that the pouch of peritoneum does not become 
obliterated, but the sac of the peritoneum communicates with tho tunica vaginalis. 
This may give rise to one of the vaiieties of inguinal hernia (p. 771). Or in other 
cases the pouch may contract, but not become entirely obliterated; it then forms a 
minute canal leading from the peritoneum to the tunica vaginalis.* * 

The Tunica Albuginea, is the fibrous covering of the testis. It is a dense fibrous 
membrane, of a bluish-white colour, composed of bundles of white fibrous tissue, 
which interlace in every direction. Its outer surface is covered by tho tunica 
vaginalis, except along its posterior border, and at the points of attachment of 
the epididymis; hence t he tunica albuginea is usually considered as a fibro-serous 
membrane, like the dura mater and pericardium. This membrane surrounds the 
glandular structure of the testicle, and, at jts posterior and upper border, is reflected 
into the interior of the gland, forming an incomplete vertical so'ptt'ftn called the 
mediastinum testis [corpus Hitjhmorianum). 

The mediastinum testis extends from the upper, nearly to the lower border of 
the gland, and is wider above than below. From the front and sides of this septum, 
numerous slender fibrous cords (tmbecuhti) are given off, which pass to be attached 
to the inner surface of the tunica albuginea : they serve to maintain the form of the 
testis, and join with similar cords given off from the inner surface of the tunica 
albuginea, to form spaces which enclose (ho separate lolmles of the organ. The .medi¬ 
astinum supports the vessels amj ducts of the testis i>> their passage to anti from tho 
su bstance of the gland. 

Tho Tunica Vascidosa [pin mater testis) is tin? vascular layer of the testis, consist¬ 
ing of a plexus of blood-vessels, Jield together by a delicate areolar tissue. It covers 
the inner surface of the tunica albuginea, sending off numerous processes between 
the lobules, which are supported by the fibrous prolongations from the mediastinum 
testis. 

Structure .—The glandular structure of the testis consists of numerous lobules 
(lolntiFmfa): Their number, in a single testis, is estimated by Berres at 250, and 
by Krause at 400. They differ in size according, to their position, those in the 
middle of the gland being larger and longer. The lobules are conical in shape, the 
base being directed towards, the circumference of'the organ, the apex toVards the 
mediastinum. Each lobule is contained in one o£ the intervals between tTuTSferous 
cords and vascular processes which extend between the mediastinum testis and the 
tunica albuginea, and consists of from one to three, or more, minute convoluted tul»es, 
the tuhuli seminiferi. The tubes m^y be separately unravelled, by careful dissection 
under water, andmay be seen to commence either by free cseeal ends, or by anasto¬ 
motic loops. The total number of tubes is considered by Munro to be about 300, 

* It is recorded that in the post-mortem examination of Sir Astley Cooper, this minute 
canal was found on both sides of the body. Sir Astley Cooper states that when a student, 
he suffered from inguinal hernia; probably this was of the congenital Variety, and the canal 
found after death was the remains of the-one down which the hernia travelled [Tecttires on 
Surgery, 1830, p. 206). 






74» 


MALE GENERATIVE,ORGANS. * 

and the length of each about sixteen feet; by Lauth, their number is estimated at 
840, and their average length two feet and a quarter. Their diameter varies from 
sooth to -1 J 0 th of an inch. The tubuli are pale in colour in early life, but, in old 
age, they acquire a deep yellow tinge, from containing much fatty matter. They 
consist of a. membrana propria, co ntaining oval flattened nuc lei; inside whicTTarS 
several la yers of epithelial' cells, the seminal cells. The se m ay be dlvid ecTlhfo^a n 
outer layer, next the ipembrana propria, SbdtTWG or more layers o ? inner cells. The 
former cells are more or less polyhedral in shape, uniform in size and contain an oval 
or spherical nucleus ; the latter cells, those comprising the inner layer, are spherical 
and more loosely connected together. Near the lumen of the tube these inner cells 
have undergone division, forming small epithelial cells, or spermatoblasts, which, by 
a series of changes, become converted into spermatozoa. In the young subject, the 
seminal cells present somewhat the appearance of an epithelial lining, and do not 
almost fill the tube, as in the adult testis. * 

The tubules are enclosed in a delicate plexus of capillary vessels, and are held 
together by an intertubular connective tissue, which presents large interstitial spaces 
lined by endothelium, which are believed to be the rootlets of the lymphatic vessels 
of the testis. 

I njbhe apices of the lobules, the tubuli become less convoluted, assume a nearly 
straight course, and unite together to form from twenty to thirty larger ducts, of 
about TjJ^th of an inch in diameter, arid these, from their straight course, are called 
vasa recta. 

The vasa recta enter the fibrous tissue of the mediasti nu m, and pass upwards 
and backwards, forming, in their ascerwt, a close network of anastomosing tubes, with 
exceedingly thin parietes; this constitutes the rete tes tis. At the upp er en d of the 
media&Unum, the vessels of the rete testis terminate in from twelve to fifteen or 
twenty ducts, the vasa efferent-id : they perforate the tunica albuginea, and carry 
the seminal fluid from the testis to the epididymis. Their course is at first straight, 
they then become enlarged, and exceedingly convoluted, and form a series of coni¬ 
cal masses, the co?ii, vascnlosi, which, to¬ 
gether, constitute the globus major of 431.-Vertical section of the Testicle, 
the epididymis. Each cone consists of a to show the arrangement of the 

single convoluted duct, from six to eight 
inches in length, the diameter of which 
gradually decreases from the testis to the 
epididymis. Opposite the bat.es of the 
cones, the efferent vessels open '.it narrow 
intervals into a single duct, which con- 0 
stitutes, by its complex convolutions, the 
body and globus minor of the epididymis. 

When the convolutions of this tube are 
unravelled, it measures upwards of twenty 
feet in length, and increases in breadth 
and thickness as it approaches, "the vas 
deferens. The convolutions are held 
together c by fine areolar tissue,' and by 
bands of fibrous tissue. A long narrow 
tube, the vasculuni aberrans of Haller, is 
occasionally found connected with the 
lower part of the canal of the epididymis, 
or with the commencement of the vas 
deferens. It extends v.p into the cord for 
about two or thred*" inches, where it ter- 
minutes by a blind extremity, which is 
occasionally bifurcated. Its length varies 
from am inch and a half to fourteen inches, and sometimes it becomes dilated towards 
its extremity: more commonly, it retains the same diameter throughout. Its 
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structure is similar to that of the vas deferens. Occasionally it is found uncon¬ 
nected witli the epididymis. 

The vasa recta and the tubes of the rete testis have very thin parietes, and con¬ 
sist of a basement membrane lined by a single layer of squamous epithelium. The 
vasa efferentia and the tube of the epididymis have walls of considerable thickness, 
on account of the presence in them of muscular tissue, which is principally arranged 
in a circular manner. Those tubes are lined by columnar ciliated epithelium. 

The Vas Def erens, the excretory duct of the testis, is the continuation of the 
epididymis. Commencing'at>'~ttt8'lower part of the globus minor, it ascends along 
the posterior and inner side of the testis and epididymis, and along the back part of 
the spermatic cord, through the spermatic canal to the internal abdominal ring. 
From the ring it descends into the pelvis, crossing the external iliac vessels, and 
curves round the outer side of the epigastric artery : at tho side of the bladder, it 
arches backwards and downwards to its base, crossing outside the obliterated hypo¬ 
gastric artery, and to the inner side of the ureter* At .the base of the bladder, it lies 
between that viscus and the rectum, running along the inner border of the vesicula 
seminalis. In this situation it becomes enlarged and sacculated; and, becoming 
narrowed at the base of the prostate, unites with the duct of the vesicula smninalis 
to form the ejac ulatory duct. The vas deferens presents a hard anil cord-like sensa¬ 
tion to the fingers; it isjiho\lt>,_two feet in length, of cylindrical form, and about a 
line and a quarter in diameter. Its walls are dense," measuring one-third of aline; 
and its canal is-extremely small, measuring about half a lino. 

In structure, the vas deferens consists of three coats: 1. An external, or cellular 
coat; 2. A muscular coat, which is thick, dense, elastic, and consists of two longi¬ 
tudinal, and an intermediate circular layer rtf muscular fibres; 3. An internal, or 
mucous coat, which is pale, and arranged in longitudinal folds; its epithelial cover¬ 
ing is of the columnar variety. • 


VEsioiH..+: Seminat.es. 

The Seminal Vesicles are two lobulated membranous pouches, place d between the 
base of the bladder and the rectum, serving as reservoirs for the semen, and secreting 
a fluid to be added to the secretion of the testicles. Each sac is somewhat pyramidal in 
form, the broad end being directed backwards, and the narrow end forwards towards 
the prostate. They measure about two and a half inches in length, about five lines 
in breadth, and two or three lines in thickness. They vary, however, in size, 
not only in different individuals, but alsy in ilic same individual on the two sides. 
Their upper surface is in contact with the base of the bladder, extending from near 
the termination of the ureters to the base of the prostate gland. Their wider surface 
rests upon the rectum, from which they are separated by the recto-vesical fascia. 
Their posterior extremities diverge from each other. Their anterior extremities are 
pointed, and converge towards the base qf the_prnstate gland, where each joins with 
the corresponding vas drtferens to form the ejaculatory duct. Along the inner mar¬ 
gin of each vesicula runs the enlarged and convoluted vas deferens. The inner border 
of the vesiculse, and the corresponding vas deferens, form the lateral boui^iary of a 
triangular space, limited behind by the rectovesical peritoneal fold; the portion of 
the bladder included in this sp&ce rests on the»rectum, and corresponds with the 
trigdnum vesica,* in its interior. , 

Structure. Each vesicula consists of a single tube, coiled upon itself, and giving 
off several irregular caacal diverticuhc: the separate coils, as well as the diverticula, 
being connected together by fibrous tissue. When uncoiled, this tube is about the 
diameter of a quill, and varies in length from four to six inches ; it terminates pos¬ 
teriorly in a cul-de-sac ; its anterior extremity becomes constricted into a narrow 
straight duct, which joins on its inner side with the corresponding vas deferens, and 
forms the ejaculatory duet. 

, The ejaculatory ducts, two in number, one on each side, are formed by the junc- 
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tion of the duct of the vesicula seminalis with the vas de'erens. Each duct is about 
three-quarters of an inch in length; it commences at the base of the prostate, and 
runs forwards and upwards in a canal in its substance, and along the side of the 
sinus poeularis, to terminate by a separata slit-like orifice close to or just within 
the margins of the sinus. The ducts diminish in size, and converge towards their 
termination. •> . 

Structure .—The vesiculse seminales are composed of three coats : an external or 
filero-cellular, derived from the recto-vesical fascia; a middle or muscular coat, which 
is thinner than in the vas deferens: the muscular fibres are arranged in two layers, 
superficial or transverse, and deep or longitudinal, which are placed chiefly on the 
sides of the vesiculw, and are continuous with the muscular fibres of the urethra, 
along the ejaculatory ducts; and an interval or mucous coat, which is pale, of a 
whitish-brown colour, and presents a delicate reticular structure, like that seen in 
the gall-bladder, but the meshes are finer. The epithelium is columnar. The coats 
of the ejaculatory ducts are -extremely thin, the outer fibrous layer being almost 

4j2.—Bass of the Bladder, with the Vasa Dulerentia 
and VeskadiC Seminales. 



entirely lost after their entrance into the prostate, a thin layer of muscular fibres and 
the mucous membrane forming the only constituents of the tubes. 

Vessels and JVerves. The arteries supplying the vesicula’ seminales are derived 
from the inferior vesical and middle bcemorrhoidal. The veins and lymphatics 
accompany the arteries. The nerves are derived from the hypogastric plexus. 

The Semen is a thick, whitish fluid, having a peculiar odour. It consists of a 
fluid, thev,liquor seminis, and solid particles, the seminal granules, and spermatozoa. 

The liquor seminis is transparent, colourless, and of an albuminous composition, 
containing particles of squamous -and columnar epithelium, with oil-globules and 
granular matter floating in it, besides the above-mentioned solid elements. 

The seminal granules are round finely-granular corpuscles, measuring 37) lj W th of 
an inch in diameter. « 

The spermatozoa, or spermatic filaments, are the essential agents in producing 
fecundation. They, are minute elongated particles, consisting of a small flattened 
oval extremity or body, and a long slender caudal filament. A small circular spot is 
observed in the centre of the body, and at its point of connection with tbe tail there 
is frequently seen a projecting rim or collar. Tbe movements of these bodies are 
remarkable, and^ consist of a lashing or undulatory motion of the tail. 
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Descent of the Testes. 

The testes, at an early period of fetal *life, are placed at tfe back part of the 
abdominal cavity, behind the peritoneum ; in front, and a little below the kidneys. 
The anterior surface and sides are invested by peritoneum : the blo*d-vessels and 
efferent ducts are connected with their posterior surface; and attached to the lower 
end is a peculiar structure, the gubernaculum testis, which is sai<J to assist in their 
descent. 

The G ubern aculum Testis attains i ts full development between the fifth and sixth 
ipontha; it is a conical-shaped cord, atta ch e d above to the lower end of the epi¬ 
didymis, and below to the bottom of the scrotum, it. is placed behind the peri- 
toneum, lying upon the front of the Psoas muscle, and completely filling the inguinal 
canal. It consists of a soft transparent areolar tissue within, which often appears 
partially hollow, surrounded by a layer of striped muscular fibres, the Cremaster, 
which ascends upon this body to be attached to the testis. According to Mi’. Cur¬ 
ling, the gubernaculum, as well as these muscular fibres, div ides b elow j&te. three 
processes : tEe^external and broadest process is connected with Poupart’s ligament 
in the inguinal canid ; the middle process descends along the inguinal canal to the 
bottom of the scrotum, where it joins the dartos; the internal one is firmly att ached 
to the os pubis and sheatli of the Rectus muscle; some fibres, moreover, are reflected 
from the Internal oblique on to the front of the gubernaculum. Up to the fifth 
month, the testis is situated in the lumbar region, covered in front and at the sides 
by peritoneum, and supported in its pbsiHohHby a fold of that membrane, called the 
mesorchium ; between the fifth and sixth mopths the testis descends to the iliac 
fossa, the gubernaculum at the same time becoming shortened ; during the seven ITi 
month, it enters the internal abdominal Hug, a small pouch of peritoneum (processus 
vaginalis) preceding the testis in its course through the canal. By the end of the 
eighth month, the testis has descended into the scrotum, carrying down with it a 
lengthened pouch of peritoneum, which communicates by its upper extremity with 
the peritoneal cavity. Just before birth, the upper part of the pouch usually 
becomes closed, and this obliteration extends gradually downwards to within a 
short distance of the testis. The process of peritoneum surrounding the testis which 
is now entixely cut off from the general peritoneal cavity, constitutes the tunica 
vaginalis * 

Mr. Curling believes that the descent of the testis is effected by-means of the 
muscular fibres of the gubernaculum; those fibres •vhieh proceed from Poupart’s 
ligament and the Obliquus intern us are said to guide the organ into the inguinal 
canal; those attached to the pubis draw it* below the external abdominal ring; and 
those attached to ‘the bottom of the scrotum complete its descdnt.f During the 
descent of the organ these muscular fibres become gradually everted, forming a 
muscular layer, which becomes placed external to the process of the peritoneum, 
surrounding the gland and spermatic cord, and constitutes the Cremaster. In the 
female, a small cord, corresponding to tho gubernaculum in the male, descends to the 
inguinal region, and ultimately form^the round ligament of the uterus. A pouch of 
peritoneum accompanies it along the inguinal canal, analogous to the processus 
vaginalis in the male : it is called the canal of Nude. * 

n**"***' 1 ' ’ 

* The obliteration of the process of peritoneum wkioh accompanies the cord, and is hence 
called the funicular process, is often incomplete. For an account of the various conditions 
produced ijy such incomplete obliteration (which are of great importance in the pathological 
anatomy of Inguinal Hernia), the student is referred to the ‘ Essay on Hernia,’ by Mr. Birkett, 
in A System of Surgery , edited by T. Hobbes, vol. iv. 

t Oleland denies that the gubernaculum'is the agent by which the change in the 
position of the testis is effected. For an interesting risuntf of the various views, which 
nave been held with regard to the descent o£ the testis, see Mechanism of the. Gubernaculum 
Testis, by Cleland. Edinburgh, 1856. 




Female Organs of Generation. 


T HE external Organs of (lenoration in the female are the mons Veneris, the 
labia majora and minora, the clitoris, the meatus urinarius, and the orifice of 
the vagina. The term ‘vulva’ or ‘pudendum,’ as generally applied, includes all 


these parts. 

The mons Veneris is the rounded eminence in front of the pubes, formed by a 
collection of fatty tissue beneath the integument. It surmounts the vulva, and 
becomes covered with liair at the time of puberty. 


The labia major a, are two prominent 
longitudinal cutaneous folds, extending 
downwards from the mons Veneris to the 


4.J.3- " The Vulva. External Female 
Organs of Oenemtion. 


anterior boundary of the porimeum, and 
enclosing an elliptical fissure, the common 
urino-sexual opening. Each labium is 
formed externally of integument covered 
with hair; internally, of mucous mem* 
brane, which is continuous with the genito¬ 
urinary mucous tract; and between the 
two, of a considerable quantity of areolar 
tissue, fat., and a tissue resembling the 
dartos of the scrotum, besides vessels^ 
nerves, and glands. The labia are thicker 
in front than behind, and joined together 
at each extremity, forming the anterior and 
posterior commissures. The interval left 
between the posterior commhj^ulPe' ancTth e 
margin of life anus is about an inch in 
length, and constitutes the perinteUm. Ju$t 
within the posterior commissure is a small 
transverse fold, tli e framulum pudaildi or 
fourchette , which is comjypnly ruptured in 
the firat parturition, and the space between 
it and the commissure is called the / Wr a 
n avicularjg , The labia are analogous to 
the scrotum in the male. 

The iabia minora or nymphen are two 
Bmall folds of mucous membrane, situated 
withfh the labia majora, extending from 
the clitoris obliquely downwards and out* 
wards for about an inch and a half on «each 
side of the orifice of the vagina, on the 
sides of which they are lost. They are 
continuous externally with the labia majora, 
internally with the inner surface of the * 



vagina. As they converge towards the clitoris in front, each labium divides into 
two folds, which surround the glans clitoridis, the superior folds uniting to form the 
prreputium ciitoridis, the inferior folds being attached to the glans, and forming the 
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freenum. The nymphse are composed of mucous membrane, covered by a thin 
epithelial layer. They contain a plexus of vessels in their interior, and are 
provided with numerous large mucous cryptrf*which secrete abundance of sebaceous 
matter. 

The clitoris is an erectile structure, analogous to the corpora cavernosa of the 
penis. It is situated beneath the anterior commissure, partially hidden between the 
anterior extremities of the labia minora. It is an elongated oigan, con nected to the 
rami of the pubes and ischia on each side by two crura; the body is short aim con¬ 
cealed beneath the labia ; the free extremity’ or glans clitoridis, is a small rounded 
tubercle, consisting of spongy erectile tissue, and highly sensitive. The clitoris con¬ 
sists Of two corpora cavernosa, composed of erectile tissue enclosed in a dense layer 
of fibrous membrane, united together along their inner surfaces by an incomplete 
fibrous pectiniform septum. It is provided, like the penis, with a suspensory ligament. 


434.—Section of Female Pelvis, showing Position of Viscera. , 



and with two small musvaco, uic ^rectores clitoridis, which are inserted into the 
crura of the corpora cavernosa. < * 

Bet wee n the cl it oris and the entrance of the v agina is a triangular smooth surface, 
bqsDdtdjguHdk side by the nymphse j this i s the ves tibule. 

T he o rifice of the u reth r a (meatus urinarius) is ^situated at the back part of the. 
vestibule, about a n inch below the clitoris, and dear the margin of the vagina, sur¬ 
rounded by a prominent elevation of the mucous membrane. Below the meatus 
urinarius is the orifice of the vagina, an elliptical aperture, more v less closed in the 
virgin by a membranous fold, the hymen. 

The hymen is a thin semilunar fold of mucous membrane, stretched across the 
lower part of'the orifice of the vagina ; its concave margin being turned upwards 
towards the pubes. Sometimes this membrane forms a complete septum across the 
orifice of the vagina—a condition known as imperforate hymen. Occasionally it forms 

3 c 
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a circular septum, perforated in the centre by a round opening; sometimes it is 
cribriform, or its free margin forms a membranous fringe, or it may be entirely absent. 
It may also persist after copulation. *The hymen cannot, consequently, be considered 
as a test of virginity. Its rupture, or the rudimentary condition of the membrane 
above referred to, gives rise to those small rounded elevations which surround the 
opening of the vagina, the carun/yulcr. myrtiformes. 

Glands of Bartholin *.—On each side of the commencement of the vagiflh is a 
round or oblong body, of a reddish-yellow colour, and of the size of a horse-bean, 
analogous to Oowper’s gland in the male. It is called the gland of Bartholin?,. Each 
gland opens by means of a long single duct, upon the inner side of the nymphfc, 
external to the hymen. Extending from the clitoris, along either side of the vesti¬ 
bule, and lying a little behind the nymphre, are two large oblong masses, about an 
inch in length, (tonsisting of a plexus of veins, enclosed in a thin layer of fibrous 
membrane. These bodies are narrow in front, rounded below, and are connected 
with the crura of the clitoris and rami of the pubes : they are termed by Kobelt the 
hnlbi vestibuli ; and he considers them analogous to the bulb of the corpus spongio¬ 
sum in the male. Immediately in front of these bodies is a smaller venous plexus, 
continuous with the bulbi vestibuli behind and the glans clitoridis in front: it is 
called by Kobelt the pars intermedia, and is considered by him as analogous to that 
part of the body of the corpus spongiosum which immediately succeeds the bulb. 


Blaudkr. 

The bladder is situated at the anterior part of the pelvis. It is in relation, in 
front, with the os pubis; behind, with the uterus, some convolutions of the small 
intestine being interposed ; its base lies in contact with the neck of the uterus, and 
with the anterior wall of the vagina. The bladder is said to be larger in the female 
than in the male, though this is denied by Henle, and is very broad in its transverse 
‘ diameter. 


IJuETlIKA. 

The urethra, is a narrow membranous canal, about an inch and a half in length, 
extending from the neck of the bladder to the meatus urinavius. It is placed 
beneath the symphysis pubis, embedded in the anterior wall of the vagina ; and its 
direction is obliquely dowpwards and forwards, its course being slightly curved, 
the concavity directed forwards and upwards. Its diameter, when undilated, is 
about a quarter of an inch. The urethra perforates the triangular ligament, pre¬ 
cisely as in the male, and is surrounded by tHe muscular fibres of the Compressor 
urethra!. 

Structure .—The urethra consists of three coats : muscular, erectile, and mucous. 

The muscular coat, is continuous with that of the bladder ; it extends the whole 
length of the tube, and consists of an inner longitudinal and an outer circular stratum 
of muscular fibres. 

A thin layer of spongy erectile tissue, containing a plexus of largo veins, inter¬ 
mixed with bundles of unstriped muscular fibre, lies immediately beneath the mucous 
coat. 

The mucous coat is pale, dbntinuons, externally, with that of the vulva, and in¬ 
ternally with that of the bladder. It is thrown into longitudinal folds, one of which, 
placed along the floor of the canal,’resembles the verumontanum in the male urethra. 
It is lined by laminated epithelium, which becomes spheroidal at the bladder. Its 
external orifice is surrounded by a few mucous follicles. 

The urethra, from hot being surrounded by dense resisting structures, as in 
the male, admits of considerable dilatation, which enables the surgeon to remove 
with considerable facility calculi, or other foreign bodies, from the cavity of the 
bladder. 
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Rectum. 

• 

The rectum is more capacious anu less curved in the female than in the male. 

The first portion extends from the left sacro-iliac symphysis to the middle of the 
sacrum. Its connections are similar to those in the male. 

^je second, portion extends to the tip of the coccyx. It is covered in front by the 
peritoneum, but only for a short distance, at its upper part: it is in relation with 
the posterior wall of the vagina. 

The third, portion curves backwards from the vagina to the anus, leaving a 
space which corresponds on the surface of the body to the perimeuru. Its extremity 
is surrounded by the Sphincter muscles, and its sides are supported by the Levatores 
ani. 


The Vaojna. 

The vagina, is a membranous canal, extending from the vulva to the uterus. It 
is situated in the cavity of the pelvis, behind the bladder, and in front of the rectum. 
Its direction is curved forwards and downwards, following at first the line of the 
axis of the cavity of the pelvis, and afterwards that of the outlet. It is cylindrical 
in shape, flattened from before backwards, and its walls are ordinarily in contact 
with each other. Its length is about four inches along its anterior wall, and between 
five and six inches along its posterior wall. It is constricted at its commencement, 
and becomes dilated near its uterine extremity ; it surrounds the vaginal portion of 
the cervix uteri, a short distance from the os, and its attachment extends higher up 
on the poster ior than on the anterior wall of the uterus. 

Relations .—Its anterior surface, is in relation with the base of the bladder, and 
with the urethra. Its posterior surface, is connected to the anterior wall of the 
rqe&UB*. for the lower fKrse^fourths of its extent, tire upp er fourtTi Tieing” separated 
from that tube by the recto-uterine fold of peritoneum, which forms a cttl-de-sac 
between the vagina and rectum. Its spies give attachment superiorly to the broad 
ligaments, and inferiorly to the Levat ores ani muscles and recto-vesical fascia. 

Structure .—The vagina consists of an internal mucous lining, of a muscular coat, 
and an external layer of erectile tissue. 

The mucous membrane is continuous above with that lining the uterus, and below, 
with the integument covering the labia majora. Its inner surface presents, along 
the anterior and posterior walls, a •longitudinal ridge gr raphe, called the columns of 
the vagina, and numerous transverse ridges or rugae, extending outwards from the 
raphe on either side. These rugse are divided by furrows of variable depth, giving 
to the mucous membrane the appdkrance of being studded over with conical projec¬ 
tions or papillae ; they are most numerous near the orifice of the vagina, especially 
in females before parturition. The epithelium covering the mucous membrane is of 
the squamous variety. The submucous tissue is very loose, and contains numerous 
large veins, which by their anastomoses form a plexus, together with smooth mus¬ 
cular fibres derived from ‘the musfcular coat; it is regarded by Gussenbauer as an 
erectile tissue. 

The muscular coat consists of two layers ; an internal longitudinal, whish is far 
the stronger, and an external circular'layer. The longitudinal fibres are continuous 
with the superficial muscular fibres of the uterus. ‘The strongest fasciculi are those 
attached to the recto-vesical fascia on each side. The two layers are not distinctly 
separable from each other, but are connected lty oblique decussating fasciculi which 
pass from the one layer to the other. * 

The erectile tissue consists of a layer of loose connective tissye ; embedded in it is 
a plexus of large veins, and numerous bundles of unstripfed muscular fibres, derived 
from the circular muscular layer. The arrangement of the veins is similar to that 
found in other erectile tissues. 
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The Uterus. 

The uterus is the organ of gestation, receiving the fecundated ovum in its cavity 
retaining and supporting it during the development of the foetus, and becoming the 
principal agent in its expulsion at the time of parturition. 

In the virgin state, it is pear-shaped, flattened from before backwards, and situated 
in the cavity of the pelvis, between the bladder and the rectum ; it is retained in its 
position by the round and broad ligaments on each side, and projects into the upper 
end of the vagina below. Its upper end, or base, is directed upwards and forwards ; 
its lower ond, or apex, downwards and backwards, in the line of the axis of the 
inlet of the pelvis.’ It therefore forms an angle with the vagina, since the direction 
of the vagina corresponds to the axis of ~ tfiec&vity arid outlet of the pelvis. The 
uterus measures about three inches in length, two in breadth at its upper part, and 
an inch in thickness, and it weighs from an ounce to an ounce and a half. 

The fundus is the upper broad extremity of the organ : it is convex, covered by 
peritoneum, and placed on a line below the level of the brim of the pelvis. 

The bod;/ gradually narrows from the fundus to the neck. Its anterior surface 
is flattened, covered by peritoneum in the upper three-fourths of its extent, and 
separated from the bladder by some convolutions of the small intestine : the lower 
fourth is connected with the bladder. Its posterior surface, is convex, covered by 
peritoneum throughout, and separated from the rectum by some convolutions of the 
intestine. Its lateral margins are .concave, and give attachment to the Fallopian 
tube above, the round ligament below and in front of this, and the ligament of the 
ovary behind and below both of these Structures. 

The cervix is the lower rounded and constricted jMjrtion of the uterus: around 
its circumference is attached the upper end of the Vjigina, which extends upwards a 
greater distance behind than in front. , 

At the vaginal extremity of the uterus is a transverse aperture, the os uteri, 
bounded by two lips, the anterior of which is thick, the posterior narrow and long. 

Ligaments .—The ligaments of the uterus are six in number : two anterior, two 
posterior, and two lateral. They are formed of peritoneum. 

The two anterior ligaments ( vesico-uterine) are two semilunar folds which pass 
between the neck of the uterus and the posterior surface of the bladder. 

The two posterior ligmna. ts (:recto-uterine ) pass between the sides of the uterus 
and rectum. The fold of peritoneum which forms these ligaments is reflected from 
the anterior surface! of the second porti&n of the rectum on to the posterior surface 
of the upper part of the vagina, and thence passes up on to* the posterior wall 
of the uterus. It thus forms a pbuch or cnlrde-sac, which is termed the recto-vaginal 
pouch, or pouch of Douglas. 

The two lateral or broad ligaments pass from the sides of the uterus to the lateral 
Y®Us of the pelvis, forming a septum “aerbssthe peTyjs^WfilcE divides that cavity 
into two portions. In the ariforibF^paH arfe"'contained the bladder, ucetEia, and 
vagina ; in the posterior part, the rectum" 

Th & cavity of the uterus is small in ' comparison with the size of the organ : that 
portion of the cavity which corresponds to the body is triangular, flattened from 
before backwards, so that its walls are closely approximated, and having its base 
directed upwards towards the fundtis. At each s uperior angle is a funnel-shape d 
cavity, which constitutes the remaids of the division of the body of the uterus into 
two cornua; and at the bottom of each cavifyis the minute orifice of the Fallopian 
tube. At the inferior angle of the uterine cavity is a small constricted opening, the 
intWhal orifice ( ostium inlernum), which leads into the cavity of the cervix. The 
cavity of the cervix is somewhat cylindrical, flattened from before backwards, broader 
at the middle tkan at either extremity, and communicates, below, with the vagina. - 
Each wall of the canal presents a longitudinal column, from which proceed a number 
jpf small oblique, columns, giving the appearance of blanches from the stem of a tree; 
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anti hence the name nrltgxi ^mJj^u terina applied to it. These folds usually become 
very indistinct after the fivstlSbour. 

Structure .—The uterus is composed of three coats : an external serous coat, a 
middle or muscular layer, and an internal mucous coat. 

The serous coat is derived from the peritoneum ; it invests the fundus and the 
whole of the posterior surface of the body of the uterus} but only the upper three- 
fourths of its anterior surface. 

The muscular coat forms the chief bulk of the substance of the uterus. Tn the 
unimpregnated state it is dense, firm, of a greyish colour, and cuts almost like 
cartilage. It is thick opposite the middle of the body and fundus, anti thin at 
the orifices of the Fallopian tubes. It consists of bundles of unBtriped muscular 
fibres, disposed in layers, intermixed with areolar tissue, blood-vessels, lymphatic 
vessels, and nerves. In the impregnated state the muscular’ tissue becomes more 
prominently developed, and is disposed in three layers -external, middle, and 
internal. • 

The external layer is placed beneath the peritoneum, disposed as a thin plane on 
the anterior and posterior surfaces. It consists of fibres, which pass transversely 
across the fundus, and converging at each superior angle of the uterus, are continued 
on the Fallopian tubes, the round ligament, and ligament of the ovary ; some passing 
at each side into the broad ligament, and others running backwards from the cervix 
into the recto-uterine ligaments. 

The middle layer of fibres presents no regularity in its arrangement, being dis¬ 
posed longitudinally, obliquely, and transversely. 

The internal or deep layer consists of circular fibres arranged in the form of two 
hollow cones, the apices of which surround the* orifices of the Fallopian tubes, their 
bases intermingling with one another on the middle of the body of tlio uterus. At 
the cervix these fibres are disposed transversely. 

The mucous membrane is thin, smooth, and closely adherent to the subjacent 
tissue. It is continuous, through the fimbriated extremity of the Fallopian tubes, with 
the peritoneum} and, through the os uteri, with the mucous membrane lining the 
vagina. . 

In the body of the uterus it is smooth, soft, of a reddish colour, lined by 
columnar ciliated epithelium, and presents, when viewed with a lens, the orifices of 
numerous tubular follicles arranged perpendicularly to the surface. They are of 
small size in the unimpregnated uterus, but shortly after impregnation they become 
enlarged, elongated, presenting a fcontorted or waved appearance towards their closed 
extremities, which occasionally dilate into two or three sacculated extremities. The 
circular orifices of these glands may be seen on the inner surface of the mucous 
membrane, many of which during* the early period of pregnancy are surrounded by a 
whitish ring formed of epithelium which .lines the follicles. In the impregnated 
uterus the epithelium loses its ciliated character. 

In the cervix the mucous membrane between the rugae and around the os uteri 
is provided with numerous • mucous follicles and glands. The small, transparent, 
vesicular elevations, so often found within the os and cervix uteri, are due to closure 
of the mouths of these follicles, and their distensioh- with their proper secretion. 
They are called the oyula of Ngboth Jr The mucous membrane covering the lower 
half of the cervix presents numerous papillae. 

Vessels and Nerves .—The arteries of the uterus hre the uterine, from the internal 
iliac} and the ovarian, from the aorta. They are remarkable for their tortuous 
course in the substance of the organ, apd for tkeir frequent anastomoses. The veins 
are of large size, and correspond with flie arteries. In the impregnated uterus these 
vessels are termed the uterine sinuses, consisting of the lining membrane of the veins 
adhering to the walls of the canals channelled through the substance of the uterus. 
They terminate in the uterine plexuses. *The lymphatics are of large size in ,the im¬ 
pregnated uterus, and terminate in the pel«ic and lumbar glands. The nerves are 
derived from the inferior hypogastric and spermatic plexuses, and from the third and 
fourth sacral nerves. 
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The form, size, and situation of the uterus vary at different periods of life and under 
different circumstances. 

In the feet,ua the uterus is contained in 4 ,he abdominal cavity, projecting.beyond the brim 
of the pelvis. The cervix is considerably larger than the body. 

At puberty the uterus is pyriform in shape, and weighs from eight to ten drachms. It 
has descended into the pelvis, the fundus being just below the level of the brim. of this 
cavity. The arbor vitae is distinct, arid extends to the upper part of the cavity of the 
organ. * 

During and after menstruation the organ is enlarged, and more vascular, its surfaces 
rounder; the os externum is rounded, its labia swollen, and the lining membrane of the body 
thickened, softer, and of a darker colour. 

During pregnancy the uterus iSfcreases so as to weigh from one pound and a half to three 
pounds. It becomes enormously enlarged, and projects into the hypogastric and lower part 
of the umbilical regions. This enlargement, which continues up to the sixth month of 
gestation, is partially due to increased development of pre-existing and new-formed muscular 
tissue. The round ligaments are enlarged, and the broad ligaments become encroached upon 
by the uterus making its way between their lainime. The mucous membrane becomes more 
vascular, its mucous follicles and glands enlarged ; the mgse and folds in the canal of the 
cervix become obliterated; the blood and lymphatic vessels as well as the nerves, according 
to the researches of l)r. Lee, greatly enlarged. 

A fter parturition, the uterus nearly regains its usual size, weighing from two to three 
ounces; but its cavity,is larger than in the virgin state; the external oritiee is more marked, 
and assumes a transverse direction ; its edges present a fissured surface ; its vessels are 
tortuous ; and its muscular layers are more defined. 

In old aye. the uterus becomes atrophied, and paler and denser in texture ; a more 
distinct constriction separates the body and cervix. The ostium internum, ami, occasionally, 
the vaginal orifice, often become obliterated, and its labia almost entirely disappear. 


APPENOAOtS OF THE UTERUS. 

The appendages of the uterus are *tlio Fallopian tubes, the ovaries and their 
ligaments, and the round ligaments. These structures together with their nutrient 
vessels and nerves, and some scattered muscular fibres, are enclosed between the 
two folds of peritoneum which constitute the broad ligaments; they are placed in 
[the following order : in front is the round ligament; the Fallopian tube occupies the 
[free margin of the broad ligament; the ovary and its ligament are behind and below 
[the latter. 

The Fallopian lubes, or oviducts, convey the ova from the ovaries to the cavity 
of the uterus. They are two in number, one on each side, situated in the free margin 
of the broad ligament, extending from each superior angle of the uterus to the 
sides of the pelvis. Each tul>e is about four inches in length ; its canal is exceed¬ 
ingly minute, and commences at the superior angle of the uterus by a minute orifice, 
the ostium internum, which will hardly admit a fine bristle; it'continues nan-ow, 
along the inner half of the tubo, and then gradually widens into a trumpet-shaped 
extremity, which becomes contracted at its termination. This orifice is called the 
ostium abdominale, and communicates with the peritoneal cavity. Its margins are 
surrounded by a series of friiige-liltir“processes, termed fimbrice, and one of these 
processes is connected with the outer end of the ‘ovary. To this part of the tubo 
the name fimbriated extremity is applied ; it is also called morsus diabuli, from the 
peculiar* manner in which it embraces the surface of the ovary during sexual excite¬ 
ment. In connection with the fimbriaa of the Fallopian tube, or with the broad 
ligament close to them, there is* frequently a small vesicle or hydatid, floating on a 
long stalk of peritoneum. 

Structure .—The Fallopian tube Consists of three coats: serous, muscular, and 
mucous. 

The external or serous coat is derived from the peritoneum. 

The middle or muscular coat consists of an external longitudinal and an internal 
circular layer of muscular fibres continuous with those of the uterus. 

The internal fir mucous coat is continuous with the mucous lining of the uterus, 
and at the free extremity of the tube with the peritoneum. It is thrown into 
longitudinal folds in the outer part of the tube, which indicate its adaptation for 
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dilatation, and is covered by columnar ciliated epithelium. This form of epithelium 
is also found on the inner and outer surfaces of the fimbriie. 

' The Ovaries (testes muliebres, Galen) are} analogous to the testes in the male. 
They are oval-shaped bodies, of an elongated form, flattened from above downwards, 
situated one on each side of the uterus, in the posterior part_of _the broad ligament 
behind and below the Fallopian tubes. Egch ovary is connected, by its anterior 
margin, to the broad ligaments; by its inner extremity to the uterus by a proper 
ligament^ the ligament- of the ovary; and by its outer end to the fimbriated extremity 
of the Fallopian tube by a "short ligamentous cord. The ovaries are of a whitish 
colour, and present either a smooth or puckered unentn surface. They are each about 
an inch and a half in length, three-quarters of an inch in width, and about a third of an 
inch thick ) and weigh from one to two drachms. The surfaces and posterior’ convex 
border are free, the anterior straight border being attached to the broad ligament. 

Professor His has described the position of the ovary with its long diameter 
almost vertical and the Fallopian tube as running along its upper extremity, and then 
taking a sudden turn downwards over the outer border of the ovary to below the 
level of its lower extremity. From this point the fimbriie are directed upwards, and 
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the ovary rests upon them. From this description it \^oukl appear that the ripe ova, 
when li berated from the ovary, would drop *it once into the tube. 

Structure .—The ovary consist# of a numl>er of Graafian vesicles, embedded in the 
meshes of a stroma or framework, and invested by a serous covering derived from the 
peritoneum. 

Serous covering .—Though the investing membrane of the ovary is derived from 
the peritoneum, it differs essentially from that .structure, inasmuch as its epithelium 
consists of a single layer of colmrfhar cells, instead of the flattened endothelial cells 
of other parts; this has been termed the germinal epithelium of Waldeger, and gives 
to the surface of the ovary a dull grey aspect instead of the shining smoothness of 
serous membranes generally. 

Stroma .—The stroma is a peculiar soft tissue,* abundantly supplied with blood¬ 
vessels, consisting for the most part of spindle-shaped cells, with a small amount of 
ordinary connective tissue. These cells have lfeen regarded by some anatomists as 
unstriped muscle cells, which, indeed, ftiey most resemble (His); by others as con¬ 
nective-tissue cells (Waldeyer, Henle, and Kblliker). On the surface of the organ 
this tissue is much condensed, and forms a layer compoMSd of short connective-tissue 
fibres, with fusiform cells between them. * This was formerly regarded as a distinct 
fibrous covering, and was termed the tunica allmginea, but is nothing more than a 
condensed layer of the stroma of the ovary. 

Qraafum vesicles .—Upon making a section of an ovaiy, numerous round trans- 
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parent vesicles of various sizes are to be seen ; they are the Graafian vesicles, the 
ovisacs containing the ova. Immediately beneath the superficial covering is a layer 
of stroma, in which are a large number of minute vesicles, of uniform size, about THAT of 
an inch in diameter. These are the Graafian vesicles in their earliest condition, and the 
layer where they arc found lias been termed the cortical layer. They are especially 
numerous in the ovary of the young child. After puberty, and during the whole of 
the child-bearing period, large and mature, or almost mature, Graafian vesicles are 
also found in the cortical layer in small numbers, and also 1 corpora lutea,’ the re¬ 
mains of vesicles which have buret and are undergoing atrophy and absorption. 


436.—Ruction of the Ovary of ft Virgin, showing 
the Stroma and Graafian Vesicles. 



437_-Section of the Graafian Vesicle. 

After Von Baer. 



Beneath this superficial stratum, other larger and more mature Graafian vesicles are 
found embedded in the ovarian stroma. These increase in size as they recede from 
the surface towards a highly vascular stroma in the centre of the organ, termed the 
medullary substance (zona vasculosa, Waldeyer). This stroma forms the tissue of the 
hilum by which the ovary is attached, and through which the blood-vessels enter; it 
does not contain any Graafian vesicles. * 

The Graafian vesicles consist of an external fibro-vascular coat, connected with the 
surrounding stroma of the ovary by a network of blood-vessels; and an internal 
coat, named ovicapsnle, which is lined by a layer of nucleated cells, called the 
membrana granulosa. The fluid contained in the interior of the vesicles is trans¬ 
parent and albuminous, and in it is suspended the ovum. In that part of the mature 
Graafian vesicle, which is nearest the surface of the ovary, the cells of the membrana 
granulosa are collected into a mass which projects into the cavity of the vesicle. 
This is termed the. discus proligerus, and in this the ovum is embedded.* 

The ova are formed from j ( he gorin-epitholiuoli on the surface of the ovary : the 
cells become enlarged and involuted, forming little depressions on the surface of the 
ovary. As they sink deeper into the tissue they become enclosed by the outgi-owth 
of processes from the stroma of the ovary, and becchning surrounded, their connection 
with the surface is cut off, and the germ-epithelium forming the involution is 
contained in a cavity, the future Graafian follicle. The germ cell or cells now form 
the ovum; the cell-wall fox-ms the vitelline membrane; the nucleus, the germinal area; 
and a nucleolus, which soon appears, the germinal spot. A clear homogeneous pro¬ 
toplasm is formed within the coll, constituting *tlie yelk,”and thus the primordial 
ovum is developed. According* to Dr. Foulis the cells of the membrana granulosa are 
formed out of the nuclei of the fibre-cellular stroma of the ovary, f 

The formation, development, and maturation of the Graafian vesicles and ova 
continue uninterruptedly from infancy to the end of the fruitful period of woman’s 
life. Before puberty the ovaries are small, the Graafian vesicles contained in them 
are disposed in a comparatively think layer in the cortical substance; here they 
present the appearance of a large number of ‘minute closed vesicles, constituting the 
early condition of the Graafian vesicle; many, however, never attain full develop¬ 
ment, but shrink ani disappear, their ova being incapable of impregnation. At 
puberty the ovaries enlarge, are more vadeular, the Graafian vesiclea are developed 
in greater abundance, and their ova are capable of fecundation. 

For a description of the ovum see Introduction, page cxv. 
t Proceedings of the Royal Society of Edinburgh, April 1875. 
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Discharge of the Ovum. —The Graafian vesicles, after gradually approaching the 
surface of the ovary, hurst: the ovum and fluid contents of the vesicles are liberated, 
and escape on the exterior of the ovary, pissing thence into the Fallopian tube, 
the fimbriated processes of which are supposed to grasp the ovary, the aperture of the 
tube being applied to the part corresponding to the matured and burstiug vesicle. 
In the human subject, and most Mammalia, the maturation and discharge of the ova 
occur at regular periods only, and are indicated, in the Mammalia by the phenomena 
of heat or rut; and in the human female, by menstruation. Sexual desire is more 
intense in females at this period ; and if the union of the sexes takes place, the ovum 
may be fecundated. 

Corpus Luteum. —Immediately after the rupture of a Graafian vesicle, and tho 
escape of its ovum, the vesicle is tilled with blood-tinged fluid; and in a short time 
the circumference of the vesicle is occupied by a firm yellow substance, which is pro¬ 
bably formed from plasma exuded from its walls. Dr. Lee believes that this yellow 
matter is deposited outside both the membranes of the follicle ; Montgomery regards 
it as placed between the layers ; while Kiilliker considers it as a thickening of the 
inner layer of the outer coat of the follicle. The exudation is at first of a dark 
brown or brownish-red colour, but it soon becomes paler and its consistence more 
dense. 

For every follicle in the ovary from which an ovum is discharged, a corpus luteum 
will be found. But tho characters it exhibits, and tiro changes produced in it, will 
bo determined by the circumstance of the ovum being impregnated or not. 

Although there is little doubt that corpora lutea exist in the ovaries after tho 
escape of ova independently of coitus or impregnation, it appears that the corpus 
luteum of pregnancy (true corpus luteum) possesses characters by which it may be 
distinguished from one formed in a follicle from which an ovum has been discharged 
without subsequent impregnation (false corpus luteum). 

The true corpora lutea are of large size, often as large as a mulberry ; of a 
rounded form, and project from the surface of the ovary, the summit of the projec¬ 
tion presenting a triangular depression or cicatrix, where the peritoneum appears to 
have been torn. They contain a small cavity in their centre during the early period 
of their formation, which becomes contracted, and exhibits a stellate cicatrix during 
the latter stages of pregnancy. Their vascularity, lobulated or puckered appearance, 
firm consistence, and yellow colour, ai‘e also characteristic marks of true corpora 
1 utea. 

Folse corpora lutea are of smSU size, do not project from the surface of the ovary, 
are angular in form, seldom present any cicatrix, contain no cavity in their centre : 
the material composing them is not lobulated, its consistence is usually soft, often 
resembling coagulated blood ; tile yellow matter exists in the form of a very thin 
layer, or more commonly is entirely wanting. False corpora lutea most frequently 
result from the effusion into the cavities of the Graafian vesicles of serum or blood, 
which subsequently undergoes various changes, and is ultimately removed. Hr. Lee 
states that in the false corpora lutea the yellow substance is contained within, or 
attached to, the inner surface of the Graafian vesicle, and does not surround it, as is 
the case in the true corpora lutea. 

In the feetus, the ovaries are situated, like the testes, in the lumbar region, near 
the kidneys. Tiiey may be distinguished from those bodies at an early period by 
their elongated and flattened form, and by their position, which is at first oblique 
and then nearly transverse. They gradually descend into the pelvis. 

Lying above the ovary in the broad ligament between it and the Fallopian tube 
is the organ of Roscnm filler, called al 5 o the parovarium or epoophoron. This is the 
remnant of a foetal structure, the development of which has been described in the In¬ 
troduction. In the adult it consists of a few closed convoluted tubes, lined with 
epithelium, some of them atrophied, and'one usually distinguishable from the rest by 
ending in a bulbous or hydatid swelling. The parovarium is connected at its uterine 
extremity with the remains of the Wolffian duct—the duct of Gaertner. 

The Ligament of the ovary is a rounded cord, which extends from each superior 
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angle of the uterus to the inner extremity of the ovary; it consists of fibrous tissue 
and a few muscular fibres derived from the uterus. * 

The Round Ligaments are two reminded cords between four and five inches in 
length, situated between the layers of the broad ligament in front of and below the 
Fallopian tube. Commencing on each side at the superior angle of the uterus, this 
ligament passes forwards and outwards through the internal abdominal ring, along 
the inguinal canal to the labia majora, in which it becomes lost. The round ligament 
consists of areolar tissue, vessels, and nerves, besides a dense bundle of fibrous tissue, 
and muscular fibres prolonged from the uterus, enclosed in a duplicature of perito¬ 
neum, which, in the foetus, is prolonged in the form of a tubular process for a short 
distance into the inguinal canal. This process is allied the canal of Nuck. It is 
generally obliterated in the adult, but sometimes remains pervious even in advanced 
life. It is analogous to the peritoneal pouch which accompanies the descent of the 
testis. 

Vessels and Nerves. —The arteries of the ovaries and Fallopian tubes are the 
ovarian from the aorta. They anastomose with the termination of the uterine 
arteries, and enter the attached border of the ovary. The veins follow the course of 
the arteries; they form a plexus near the ovary, the pampiniform plexus. The 
nerves are derived from the inferior hypogastric or pelvic plexus, and from the 
ovarian plexus, the Fallopian tul>e receiving a branch from one of the uterine nerves. 


Mammary Grands. 

The mammal, or breasts, are accessory glands Of the generative system, which 
secrete the milk. They exist in the male as well as in the female ; but in the former 
only in the rudimentary state, unless theft 1 growth is excited by peculiar circumstances. 
In the female they are two large hemispherical eminences situated towards the 
lateral aspect of the pectoral region, corresponding to the interval between the third 
and sixth or seventh ribs, and extending from the side of the sternum to the axilla. 
Their weight and dimensions differ at different periods of life, and in different indi¬ 
viduals. Before puberty they are of small size, but enlarge as the generative organs 
become more completely developed. They increase during pregnancy, and especially 
after delivery, and become atrophied in old age. The left mamma is generally a 
little larger than the right. Their base is nearly circular, flattened or slightly con¬ 
cave, and has its long diameter directed upwards And outwards towards the axilla ; 
they aro separated from the Pectoral muscles by a thin layer of superficial fascia. 
The outer surface of the mamma is convex, and presents, just below the centre, a 
small conical prominence, the nipple (mantilla). The surface of the nipple is dark- 
coloured, and surrounded by an areola haviug a coloured tint. In the virgin the 
areola is of a delicate rosy hue; about the second month of impregnation it enlarges 
and acquires a darker tinge, which increases as pregnancy advances, becoming in 
some cases of a dark brown, or even black colour. This colour diminishes as soon 
as lactation is over, but is never entirely lost through life. These changes in the 
colour of the areola are of extr'eme impor tance in forming a conclusion in a case of 
susjiectetJ, pregnancy. 

The nipple is a cylindrical or conical eminence, capable of undergoing a sort of 
erection from mechanical excitement, a change mainly due to the contraction of its 
muscular fibres. It is of a pink or brownish hue, its surface wrinkled and provided 
with papillsa ; and it is perforated by numerous orifices, the apertures of the lactiferous 
ducts. Near the base of the nipple, and upon tfhe surface of the areola, are numerous 
sebaceous glands, which become much enlarged during lactation, and present the 
appearance of small tubercles beneath the skin. These glands secrete a peculiar fatty 
substance, which serves as a protection to the integument of the nipple in the act of 
sucking. The nipple consists of numerous vessels, intermixed with plain muscular 
fibres which are principally arranged in a circular manner around the base; some 
few fibres radiating from base to apex. 
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Structure. —The mamma consists of gland-tissue; of fibrous tissue, connecting its 
lobe.#; and of fatty tissue in the intervals between the lobes. The uianimary gland, 
when freed from cellular tissue and fat, is of ft pale reddish colour, firm in texture, 
circular in form, flattened from before backwards, thicker in the centre than at the 
circumference, and presenting several inequalities on its surface, especially in front. 
It consists of numerous lobes, and these are composed of lobules, connected together 
by areolar tissue, blood-vessels, and ducts. The smallest lobules consist of a cluster' 
of rounded vesicles, which open into the smallest branches of the lactiferous ducts; 
these duets uniting, form larger ducts, which terminate in a single canal, correspond¬ 
ing with one of the chief subdivisions of the gland. The number of excretory ducts 
varies from fifteen to twenty : they are termed the tubuli. lactifieri , or galactuphori. 
They converge towards the areola, beneath which they form dilatations, or ampullae, 
which serve as reservoirs for the milk, and, at the base of the nipple, become 
contracted, and pursue a straight course to its summit, perforating it by separate 
orifices considerably narrower than the ducts themselves*. The ducts are composed 
of areolar tissue, with longitudinal and transverse elastic fibres, and longitudinal 
muscular fibres : their mucous lining is continuous, at the point of the nipple, with 
the integument: the epithelium is of the tcssel&ted ox- scaly variety near the orifices 
of the ducts, and columnar in the deeper parts of the gland. 

The fibrous tissue invests the entire surface of the breast, and sends down septa 
between its lobes, connecting them together. 

The fatty tissue surrounds the surface of the gland, and occupies the intervals 
between its lobes and lobules. It usually exists in considerable abundance, and 
determines the form and size of the gland. There is no fat immediately beneath the 
areola aud nipple. 

Vessels and Nerves. —The arteries supplying the mammae are derived from the 
thoracic branches of the axillary, the intercostals, and internal mammary. The 
veins describe an anastomotic circle round the base of the nipple, called by Haller 
the circulus venosus. From this, large branches transmit the blood to the cir¬ 
cumference of the gland, and end in the axillary and internal mammary veins. 
The lymphatics, fox' the most part, run along the lower border of the Pectoralis major j 
to t he axillary glands; some few from the inner side of the breast perforate the inter-; 
costal spaces and empty themselves into the anterior mediastinal glands. The nerves ' 
are derived from flie anterior and lateral cutaneous nerves of the thorax. 



The Surgical Anatomy of Inguinal Hernia. 

Dissection (fig. 438).—For dissection of the parts concerned in inguinal hernia, a male 
subject, free from fat, should always be selected. The body should be placed in the supine 
position, the abdomen and pelvis raised by means of blocks placed beneath them, and the 
lower extremities rotated outwards, so as to make the parts as tense as possible. If the 
alidominal walls are flaccid, the cavity of the abdomen should be inflated by an aperture 
through the umbilicus. An incision should be made along the middle line, from tho um¬ 
bilicus to the pubes,and continued along the front of the scrotum; and a second incision, 
from the anterior superior spine of the ilium to just below the umbilicus. These incisions 
should divide the integument; and the triangtilar-sbaped flap included between them should 
he reflected downwards and outwards, when the superficial fascia will be exposed. 

The superficial fascia in this region consists of two layers, between -which are 
found the superficial vessels and nerves, and the inguinal lymphatic glands. 

The superficial layer is thick, areolar in texture, containing adipose ^tissue in 
its meshes, tho quantity of which varies in different subjects. Below, it passes 
over Poupart’s ligament, and is continuous with the outer layer of the superficial 
fascia of tho thigh. This fascia is continued as a tubular prolongation around 
the outer surface of the cord and testisl In this situation it changes its character ; 
it becomes thin, destitute of adipose tissue, and of a pale reddish colour, and assists 
in forming the dartos. From the scrotum, it may be traced backwards to be 
continuous with the superficial fascia of the perinseum. This layer should be re¬ 
moved, by dividing it across in the same direction as the external incisions, and re¬ 
flecting it downwards and outwards, when the following vessels and nerves will be 
exposed ;— 

Tho superficial epigastric, superficial circumflex iliac, and superficial external 
pudic vessels; the terminal filaments of the ilio-hypogastric and ilio-inguinal nerves; 
and the uppor chain of inguinal lymphatic glands.* 

The superficial epigastric artery cresses Poupart’s ligament, and (ascends obliquely 
towards the umbilicus, lying midway between the spine, of the ilium and the pubes. 
It supplies the integument, and anastomoses with 1 ’ the deep epigastric. This vessel 
is a branch of the common femoral artery* and passes through the saphenous opening 
of the fascia lata. Its accompanying vein empties itself into the internal saphenous, 
after having pierced tho cribriform fascia. 

The superficial circumflex iliac artery passes outwards towards the crest of the 
ilium, generally lying below the level of Poupart’s-ligament, and sending only a few 
branches upwards to the abdonfen. 

The „superficial external puttie artery passes transversely inwards across the 
spermatic cord, and supplies the integument of the hypogastric region, and of the 
penis and scrotum. This vessel* is usually divided in the first incision made in 
the operation for inguinal hernia, and occasionally requires the application of a 
ligature. t 

The veins accompanying these superficial Vessels are usually much larger than the 
arteries : they terminate in the internal saphenous vein. 

Lymphatic vessels are found, taking the same course as the blood-vessels ; they 
return the lymph from the superficial strufctures in the lower part of the abdomen, 
the scrotum, penis, perinseal and gluteal regions, and terminate in a small chain 
^Q&Sp^phatic glands, three or four in number, which lie on a level with Poupart’s 
ligament. 
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Nerves. —The terminal branch of the ilio-inguinal nerve emerges at the external 
abdominal ring; and the hypogastric branch of the ilio-hypogastrio nerve perforates 
the aponeurosis of the external oblique, above* and to the outer side Of the external 
ring. 

The deep layer of superficial fascia should be divided across in the same direction 
as the external incisions, separated from the aponeurosis of the External oblique, to 
which it is connected' by delicate areolar tissue, and reflected downwards and out* 
wards. It is thin, aponeurotic in structure, and of considerable strength. It is 
intimately adherent, in the middle line, to the linea alba, and below, to the whole 
length of Poupart’s ligament and the upper part of the fascia lata. It forms a 
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thin tubular prolongation round the outer surface *of the cord, and is continuous 
with the dartos of the Bcrotum. From the back of the scrotum it,may be 
traced into the perinaeum, where it is continuous with the deep layer of the 
superficial fascia in that region, which is attached, behind, to the triangular ligament, 
and on each side to the ramus of the pubes and ischium. The connections of this 
fascia serve to explain the course taken by the urine in extravasation of that fluid 
from rupture of the urethra : passing forwards from the perinieum into the scrotum, 
it ascends on to the abdomen, but is prevented extending into the thighs by the 
attachment of the fascia to the ramus of the pubes and ischiuln on each Bide, and to 
Poupart’s ligament in front, and is prevented from passing on to the buttock by the 
posterior connections of the perinseal fascia. 

The aponeurosis of the External oblique imiscle is exposed on f!he removal of this 
fascia. It is a thin, strong, membranous aponeurosis, the fibres of which are directed 
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obliquely downwards and inwards. It is attached to the anterior superior spinous 
process of the ilium, the spine of the pubes, the linea ilio-pectinea, symphysis pubes, 
and linea alba. That portion of the aponeurosis which extends from the anterior 
superior spine of the ilium to the spine of the pubes is termed Poupart'a Ligament, 
or the crural arch. From its attachment to the spine of the pubes, a portion of the 
aponeurosis is reflected downwards and outwards to be inserted into the pectineal 
line : this is termed Gimbernat’s Ligament. 

• Just above and to the outer side of the crest of the pubes, an interval is seen in 
the aponeurosis of the External oblique, called the external abdominal ring. This 
aperture is oblique in direction, somewhat triangular in form, and corresponds with 
the course of the fibres of the aponeurosis. It usually measures from base to apex 
about an inch, and transversely about half an inch. It is bounded below by the 
crest of the os pubis; above, by a series of curved fibres, the inter columnar, which 
pass across the upper angle of the ring, so as to increase its strength ; and on either 
side, by the free borders of Jlie aponeurosis, which are called the columns or pillars 
of the ring. 

The external pillar, which, at the same time, is inferior from the obliquity of its 
direction, is the stronger; it is formed by that portion of Poupart’s ligament, which 
is inserted into the spine of the pubes; it is curved found the spermatic cord, so as 
to form a kind of groove, upon which the cord rests. 

The internals >r superior pillar is a broad, thin, flat baud, which interlaces with 
its fellow on the opposite side, in front of the symphysis pubis, that of the right side 
being superficial. 

The external abdominal ring gives passage to the spermatic cord in the male,and 
round ligament in the female; it is much larger in men than in women, on account 
of the large, size of the spermatic cord, and hence the greater frequency of inguinal 
hernia in men. t 

The in ter columnar fibres arc a series of curved tendinous fibres, which arch 
iicross the lower part of the aponeurosis of the External oblique. They have received 
their name from stretching across between the two pillars of the external ring ; 
they increase the strength of the membrane which bounds the upper part of this 
aperture, and prevent the divergence of the pillars from one another. They arc 
thickest below, where they are connected to the outer third of Poupart’s ligament, 
and are inserted into the linea alba; describing a curve, with the convexity down¬ 
wards. They are much thicker and stronger at the outer angle of the external ring 
than internally, and are more strongly developedin the male than in the female. 
These fibres are continuous With a thin fascia, which is closely connected to the 
margins of the external ring, And has received the name of the inter columnar or 
external spermatic fascia ; it forms a tulmlar prolongation around the outer surface 
of the cord and testis, and encloses them in a distinct sheath. The sac of an inguinal 
hernia, in passing through the external abdominal ring, receives an investment from 
the intercolumnar fascia. 

The finger should be introduced a short distance into the external ring, and then, 
if the limb is extended and rotated outwards, the aponeurosis of the External oblique, 
together with the iliac portion of the fascia lata, will be felt to become tense, and 
the external ring much contracted ; if the limb is, on the contrary, flexed upon the 
pelvis and rotated inwards, this 1 aponeurosis will become lax, and the external ring 
sufficiently enlarged to admit the finger with comparative ease; hence the patient 
should always be put in the latter position when the taxis is applied for the reduction 
of an inguinal hernia, in order that tfye abdominal walk may be as much relaxed as 
possible. «. 

The aponeurosis of the External oblique should be removed by dividing it across in the 
same direction as the external*incisions, and reflecting it downwards and outwards; great 
care is requisite in separating it from (be aponeurosis of the muscle beneath. The lower part 
of the Internal oblique and the Cremaster are then exposed, together with the inguinal canal, 
which contains the,spermatic cord (fig. 439). The mode of insertion of Poupart’s and Gim- 
beriitti’s ligaments into the pubes should also he oxaminod. 
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Poupart’s ligament, or the crural arch, extends from the anterior superior spine 
of the ilium to the spine of the pubes. It is also attached to the peetineal line to 
the extent of about an inch, forming Gimberjjat’s ligament. Its general direction is 
curved towards the thigh, where it is continuous with the fascia lata. Its outer half 
is rounded, oblique in its direction, and continuous with the iliac fascia. Its inner 
half gradually widens at its attachment to the pubes, is more horizontal in direction, 
and lies beneath the spermatic cord. 

Gimbernat's ligament is that portion of the aponeurosis of the External oblique 
which is inserted into the pectineal line; it is thin, membranous in structure, 
triangular in shape, the base directed outwards, the apex corresponding to the spine 
of the pubes. Its anterior margin is continuous with Poupart’s ligament, and its 
posterior margin attached to the pectineal lino. 

439.—Inguinal Hernia, showing the Internal Oblique, 

Cremaster, and Spermatic Canq). 



The triangular ligament is a hand of tendinous fibres, of a triangular shape, which 
is attached by its apedt to the. reflected portion of Poupart’s ligament along the 
pectineal line. It passes inwards beneath the spermatic cord, and expands into a 
somewhat fan-shaped fascia, lying behind the inner pillar of the external ^abdominal 
ring, and in front of the conjoined tendon, and interlaces? with the ligament of the 
other side at the linea alba. • 

The Internal oblique Muscle has boen described (p. 251). The part which is 
now exposed is partly muscular and partly tendinous in structure. Those fibres 
which arise from the outer half of Peupart’s ligament are thin, pale in colour, curve 
downwards, and terminate in an aponeurosis, which passes in front of the Rectus 
and Pyramidalis muscles, to be inserted into the crcsi of tile os pubis and pectineal 
line, to the extent of half an inch, in txhnmon with that of the Transversalis muscle, 
forming by their junction the conjoined tendon. This tendon is placed behind 
Gimbernat’s ligament and the external abdominal ring, being dbparated from them 
by the triangular ligament, and serves to strengthen what would otherwise be a very 
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weak .point in the abdominal wall. When a direct inguinal hernia passes through 
the external ring, the conjoined tendon usually forms one of its coverings. 

The Cremaster is a thin muscular layer, composed of a number of fasciculi which 
arise from the middle of Pouparfc’s ligament at the inner side of the Internal oblique, 
being connected with that muscle, and also occasionally with the Transversalis. It 
passes along the outer side of the spermatic cord, descends with it through the 
external ring uj»n the front and sides of the cord, and forms a series of loops, which 
differ in thickness and length in different subjects. Those at the upper part of the 
cord are exceedingly short, but they become in succession longer and longer, the 
longest reaching down as low as the testicle, where a few are inserted into the tunica 
vaginalis. Those loops are united together by areolar tissue, and form a thin cover¬ 
ing over the cord, the fascia cremasterica. The fibres ascend along the inner side of 
the cord, and are inserted by a small pointed tendon into the crest of the os pubis, 
and front of the sheath of the Rectus muscle. It is supplied by the genital branch 
of the genito-crural nerve. , 

It will be observed that the origin and insertion of the Cremaster is precisely 
similar to that of the lower fibres of the Internal oblique. This fact affords an easy 
explanation of the manner in which the testicle and cord are invested by this muscle. 
A t an early period of fo-tal life the testis is placed at the lower and back part of the 
abdominal cavity, but during its descent towards the scrotum, which takes place 
before birth, it passes beneath the arched border of the Internal oblique. In its 
passage beneath this muscle some fibres are derived from its lower part, which 
accompany the testicle and cord into the scrotum. 

It occasionally happens that the loops of the Cremaster surround the cor'd, some 
lying behind as well as in front* It is probable that, under these circumstances, 
the testis, in its descent, passed through instead of beneath the fibres of the Internal 
oblique. t 

In the descent of an oblique inguinal hernia, which takes the same course as 
the spermatic cord, the Cremaster muscle forms ono'of its coverings. This muscle 
becomes largely developed in cases of hydrocele and large old scrotal hernia;. No 
such muscle exists in the female, but an analogous structure is developed in those 
cases where an oblique inguinal hernia descends beneath the margin of the Internal 
oblique. 

The Internal oblique should he detached from Pouparl’s ligament, separated from tho 
Transversalis to the same extent as in the previous incisions, and reflected inwards on to the 
sheath of the Rectus (tig. 440). The cir cumflex iliac Vessels, which lie between these two 
muscles, form a valuable guide to ftielFseparation. 

I. 

t 

The Transversalis muscle has been previously* described (p.,254). Its lower 
part is partly fleshy and partly tendinous in structure ; this portion arises from 
the outer third of Poupart’s ligament, and, arching downwards end inwards over the 
cor'd, terminates in an aponeurosis, which is inserted into the linea alba, the crest 
of the pubes, and the pectineal line to the extent of an inch, forming, together 
with the Internal oblique, the conjoined tendon,. Between the lower border' of 
this muscle and Poupar t’s ligament, a space is left in which is seen the fascia trans¬ 
versalis. 

The myuinal or spermatic carnal contains the spermatic cord in the male, and 
the round ligament in the female. „ It is an oblique canal, about an inch and a half 
in length, directed downwards and inwards, and placed parallel with, and a little 
above, Poupa^’s ligament. It commences, above, at the internal abdominal ring, 
which is the point where the cord enters the spermatic canal 3 and terminates, 
below, at the external ring. It is bounded, in front, by the integument and 
superficial fascia, by the, apoqeurosis of the External oblique throughout its whole 
’ength, and by the Internal oblique for its* outer third3 behind, by the triangular 
igament, the conjoined tendon of the Internal oblique and Transversalis, trans- 
rersalis fascia, and the subperitoneal fat and peritoneum; above, by the arched 
ibres of the Internal oblique and Transversalis3 below, by the union of the fascia 
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ti’ansversalis with Poupart’s ligament. That form of protrusion in which' the 
intestine follows the course of the spermatic cord along the spermatic canal, is called 
oblique inguinal hernia. * 

The fascia transversalis is a thin aponeurotic membrane, which lies between the 
inner surface of the Transversalis muscle and the peritoneum. It forms part of the 
general layer of fascia which lines the interior of the abdominal and pelvic cavities, 
and is directly continuous with the iliac and pelvic fascia?. 

In the inguinal region, the transversalis fascia is thick and dense in structure, 
and joined by fibres from the aponeurosis of the Transversalis ; but it becomes thin 
and cellular as it ascends to the Diaphragm. Below, if has the following attach¬ 
ments : external to the femoral vessels it is connected to the posterior margin of 
Poupart’s ligament, and is there continuous with the iliac fascia. Internal to the 
vessels it is thin, and attached to the pubes and pectineal line, behind the conjoined 


440.—Inguinal Ilornia, showing the Transversalis Muscle, the Transversalis Fascia, 
and the Internal Abdominal King. 



tendon, with which it is u pi ted ■ and, corresponding to the points where the femoral 
vessels p:iss into the thigh, this fascia descends in front of them, forming the anterior 
wall of the crural sheath. 

Th e internal abdominal ring is situated in tlio transversalis fascia, midway 
between the anterior superior spine oF tEe ilium and the spine of the pubes, and 
about half an inch abovo Poupart’s ligament. It is of an oval form, the extremities 
of the oval directed upwards and downwards, varies in size in different subjects, and 
is much larger in the male than in the female. * It is bounded , above, by the arched 
fibres of the Transversalis muscle, and internally by the epigastric., vessels. It 
transmits the spermatic cord in the male, and the round ligament in the female, and 
from its circumference a thin, funnel-shaped membrane, l ltb inju ndibuliform fascia, it 
continued round the cord and testis, enclosing them in a distinct pouch. When the 
sac of an oblique inguinal hernia passes through the internal ring, th«j infundibnlifoi m 
process of the transversalis fascia forms one of its coverings. 

Between the fascia transversalis and the peritoneum is a quantity of loose arcolai 

t> * ! 
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tissue. In some subjects it is of considerable thickness, and loaded with adipose 
tissue. Opposite the internal ring it is continued round the surface of the cord, 
forming a loose sheath for it. • 

The epiga stric artery bears a very important relation to the internal abdominal 
ring! This vessel lies between the transversalis fascia and peritoneum, and passes 
obliquely upwards and inwards, from its origin from the external iliac, to the 
margin of the sheath of the Rectus muscle. In~tTiis course it lies along the lower 
and inner margin of the internal ring, and beneath the commencement of the 
spermatic cord, the vas deferens curving round it as it passes from the ring into the 
pelvis. 

The peritoneum, corresponding to the inner surface of the internal ring, presents 
a well-mai'ked depression, the depth of which varies in different subjects. A thin 
fibrous band is continued from it along the front of the cord for a variable distance, 
and becomes ultimately lost. This is the remains of the pouch of peritoneum which, 
in the fetus, accompanies the cord and testis into the scrotum; the obliteration of 
which commences soon after birth. In some cases the fibrous band can only bo 
traced a short distance ; but occasionally it may be followed, as a fine cord, as far as 
the upper end of the tunica vaginalis. Sometimes the tube of peritoneum is only 
closed at intervals, and presents a sacculated appearance; or a single pouch may 
extend along the whole length of the cord, which may be closed above ; or the 
pouch may l>e directly continuous with the peritoneum by an opening at its upper 
part. 


Inguinal Hernia. 

• 

Inguinal hernia is that form of protrusion which makes its way through the 
abdomen in the inguinal region. , 

There are two principal varieties of inguinal hernia; external or oblique, and 
internal or direct. 

External or oblique inguinal hernia, the more frequent of the two, takes the 
same course as the spermatic cord. It is called external, from the neck of the sac 
being on the outer or iliac side of the epigastric artery. 

Internal or direct inguinal hernia, does not follow the same course as the cord, 
but protrudes through the abdominal wall on the inner or pubic side of the epi¬ 
gastric artery. 

Oblique Inguinal Hernia. 

4 - 

In oblique inguinal hernia the inter,tine escapes from the abdominal cavity at 
the internal ring, pushing before it a pouch of pefitoneum, which ferns the hernial 
sac (fig. 441, a). As it enters the inguinal canal it receives an investment from the 
subserous areolar tissue, and is enclosed in the infundibuliform process of the 
transversalis fascia. In passing along the inguinal canal it displaces upwards the 
arched fibres of the Transversalis and Internal oblique muscles, and is surrounded by 
the fibres of the Cremaster. It then passes along the front of the cord, and escapes 
from the inguinal canal at the External ring, receiving an investment from the inter- 
columnjr fascia. Lastly, it descends into the scrotum, receiving coverings from the 
superficial fascia and the integument. 

The coverings of this form < 5 f hernia, after it has passed through the external 
ring, are, from without inwards, the integument, superficial fascia, intercolumnar 
fascia, Cremaster muscle, infundibuliform fascia, subserous cellular tissue, and 
peritoneum. * 

This form of hernia lies in front of the vessels of the spermatic cord, and seldom 
extends below the tes\is, oir account of the intimate adhesion of the coverings of the 
cord to the tunica vaginalis. ' 

The seat of stricture in oblique inguinal hernia is either at the external ring, in 
the inguinal canal, caused by the fibres of the Internal oblique or Transversalis, or at 
the internal ring, more frequently in the latter situation. If it is situated at the 
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external ring, the division of a few fibres at one point of its circumference is all that 
is necessary for the, replacement of the hernia. If in the inguinal canal, or at the 
internal ring, it will lie necessary to divide thf aponeurosis of the External oblique 
so as to lay open the inguinal canal. In dividing the stricture, the direction of the 
incision should be upwards. 

When the intestine passes along the spermatic canal, and escapes from the ex¬ 
ternal ring into the scrotum, it is called complete oblique inguinal, or scrotal hernia. 
If the intestine does not escape from the external ring, but is retained in the inguinal 
canal, it is called incomplete inguinal hernia, or bubonocele. Tn each of these cases, 
the coverings which invest it will depend upon the extent to which it descends in the 
inguinal canal. 

There are two other varieties of oblique inguinal hernia—the congenital and 
infantile. 



A 


is 


c 


a. Common scrotal hernia, showing tlio relation of the sn<* to the tunica vaginalis, n. Congenital hernia, the sac being 
eontimioim with the tunica vaginalis, c. Infantile hernia, showing the relation of the sac to the tunica vaginalis, the 
latter being prolonged in front of tlie sac. 


Congenital hernia (fig. 441,11) is liable to occur in those cases where the pouch of 
peritoneum which accompanies the cord and testis in its descent in the foetus remains 
unclosed, and communicates directly with the peritoneum. The intestine descends 
along this pouch into the cavity of $10 tunica, vaginalis, and lies in contact with the 
testis. This, form of hernia has no proper sac, beingf contained within the tunica 
vaginalis. • 

In infantile, hergia (encysted) $fig. 441,0) the pouch of peritoneum forming the 
tunica vaginalis becomes obliterated, at its upper part, generally at or near the 
external abdominal ring; below this the pouch does not become closed, but forms a 
large pouch in which the testicle is contained. • The hernial sac descends along the 
inguinal canal, and enters the scrotum behind the tunica vaginalis. As it descends it 
becomes more or less completely invested by the posterior layer of the tunica vaginalis, 
from which it is separated by a little loose areolar tissue : so that in operating upon 
this variety of hernia three layers of peritoneum would require division ; the first 
and second being the layers of the tunica vaginalis, the third the anterior layer of the 
hernial sac. • 


Direct INutJtNAL Hernia. 

* 

In direct inguinal hernia the protrusion makes its way through some part of the 
abdominal wall internal to the epigastric artery, and passes ^irectly through the 
abdominal parietes and external ring. At^the lower part’of the abdominal wall is a 
triangular space ( 1 /essdbach ’s triangle), bounded, externally, by the epigastric artery 
internally, by the margin ofthelfectus muscle; below, by Poupart’s, ligament. Tin 
conjoined tendon is stretched across the inner two-thirds of this ispaco, the remaining 
portion of the space being filled in by the transversal is fascia. 

* 302 
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In some cases the hernial protrusion escapes from the abdomen on the. outer side 
of the conjoined tendon, pushing before it the peritoneum, the subserous cellular 
tissue, and the transversalis fascia. It then enters the inguinal canal, passing along 
nearly its whole length, and finally emerges from the external ring, receiving an 
investment from the intercolumnar fascia. The coverings of this form of hernia are 
precisely similar to those investing the oblique form.* 

In other oases, and this is the more frequent variety, the intestine is either forced 
through the fibres of the conjoined tendon, or the tendon is gradually distended in 
front of it, so as to form a complete investment for it. The intestine then enters the 
lower end of the inguinal canal, escapes at the external ring lying on the inner side 
of the cord, and receives additional coverings from the superficial fascia and the 
integument. This form of hernia has the same coverings as the oblique variety, 
excepting that the conjoined tendon is substituted for the Cremaster, and the infundi- 
huliform fascia is replaced by a part of the general fascia transversalis. 

The seat of stricture in both varieties of direct hernia is most frequently at the 
neck of the sac* or at, the external ring. In that form of hernia which perforates 
the conjoined tendon, it not unfrequently occurs at the edges of the fissure through 
which the gut ©asses. In dividing the stricture the incision should in all cases lie 
directed upwards, f 

If the hernial protrusion passes into the inguinal canal, but does not escape 
from the external abdominal ring, it forms what is called incomplete direct hernia. 
This form of hernia is usually of small size, and in corpulent persons very difficult 
of detection. 

Direct inguinal hernia is of muejh less frequent occurrence than the oblique, their 
comparative frequency being, according to Cloquet, as one to five. It occurs far 
more frequently in men than in womoij, on account of the larger size of the external* 
ring in the former sex. It differs from the oblique in its smaller size and globular 
form, dependent most probably on the resistance offered to its progress by tins trans- 
versalis fascia and conjoined tendon. It differs also in its position, being placed over 
the pubes, and not in the course of the inguinal canal. The epigastric artery runs 
on the outer or iliac side of the neck of the sac;, and the spermatic cord along its 
external and posterior side;, not directly behind it, as in oblique inguinal hernia. 

* The difference between the position of the nock of the sac in these two forms of direct 
inguinal hernia has been referred, with some probability, to a difleronce in the relative posi¬ 
tions of the obliterated hypogastric artery and the epigastric artery. The projection of the 
hypogastric artery towards thocSlvity of the abdomen produces two fossce. in the peritoneum. 
When the course ol‘the obliterated hypogastric artery corresponds pretty nearly with that 
of the epigastric, which is regarded as the uornial arrangement, the bottom of the external 
fossa of tlie peritoneum corresponds to the position fef the internal abdominal ring; and a 
hernia which distends and pushes out. the peritoneum lining this fossa is an oblique hernia. 
When, on the other hand, the obliterated hypogastric artery lies considerably to the inner 
side of the epigastric, it divides the triangle of Hesselbach into two parts. In that case a 
hernia may distend and push out the peritoneum forming the bottom of the external fossa, 
and by so doing* will protrude the tissues which form the abdominal wall between the 
internal ring and the conjoined tendon. It will he a /lirect herhia, since the neck of the sac 
lies internal to the epigastric artery; hut its coverings, as stated in the text, will be identical 
with those of the oblique form, with the insignificant difference that the covering from the 
transversalis fascia is taken from another portion of that fascia, and not from its infundibuliform 
process. 

t In all cases of inguinal hernia, whether oblique or direct, it is proper to divide the 
stricture directly upwards; the reason of this is obvious, for by cutting in this direction the 
incision is made parallel to the epigastric artery—either external to it, in the oblique variety ; 
or internal to it, in the direct form of hVsrnia; and thus all chance of wounding the vessel is 
avoided. If the incision was made outwards, tlib artery might be divided if the hernia was 
direct, and if made inwards it would stand an equal chance of injury if the case was one of 
oblique inguinal hernia. < 
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The dissection of the parts comprised in the anatomy of femoral hernia should lie per¬ 
formed, if possible, upon a female subject free from fat.. The subject should lie upon its 
back ; a block is first placed under the pelvis, the thigh everted, and the knee slightly bent, 
and retained in this position. An incision should then lie made from the anterior superior 
spinous process of the ilium along Poupart’s ligament to the symphysis pubis ; a second 
incision should be carried transversely across Ihe thigh about six inches beneath the pre¬ 
ceding; and these are to bo connected together bv a vertical one carried along the inner 
side of the thigh. These several incisions should divide merely the integument; this is to 
be reflected outwards, when the superficial fascia will be exposed. 

The superficial fascia at the upper part of the thigh consists of t w o layers, 
between which are found the cutaneous vessels and nerves, and numerous lym¬ 
phatic glands. 

The superficial layer is a thick and dense fibro-collular membrane, in the meshes 
of which is found a considerable amount of adipose tissue, varying in quantity ii 
different subjects; this layer may lie traced upwards over Poupart’s ligament to In 
continuous with the superficial fascia, of the abdomen ; whilst below, and on the innei 
and outer sides of the limb, it is continuous with the superficial fascia covering tin 
rest of the thigh. 

This layer should be detached by dividing it across in the same direct ion uh tin* externa 
incisions ; its removal will bo facilitated by commencing at the lower and inner angle of tin 
space, detaching it at first from the front of the internal saphenous vein, and dissecting it ot 
from the anterior surface of that vessel and its branches; it should then be reflected out¬ 
wards, in the same manner as the integument. The cutaneous vessels and nerves, and super¬ 
ficial inguinal glands, are then exposed, lying upon the deep layer of the superficial fascia 
These are the internal saphenous vein, and the superficial epigastric, superficial circumflex 
iliac, and superficial external pudic vessels, as well as numerous lymphatics ascending with 
the saphenous vein to the inguinal glands. 

The internal saphenous vein is a vessel of considerable size, which ascends obliquely 
upwards along the inner side of the thigh. It passes through the saphenous open 
ing in the fascia lata to terminate in the femoral vein. This vessel is accompanied 
by numerous lymphatics, which return the lymph from the dorsum of the foot ami 
inner side of the leg and thigh : they terminate in the inguinal glands, which sur 
.round the saphenous opening. Diverging from the same point are the superficia 
epigastric vessels, which run across Poupart’s ligajnent obliquely upwards am 
inwards, to the lower part of the abdomen ; the superficial circumflex iliac vessels, 
which pass obliquely outwards along Poupart’s ligament to the crest of the ilium : 
and the superficial external pudic Vessels, which pass inwards to the peri cam in and 
scrotum. These vessels supply the subcutaneous areolar tissue and the integument, 
and are accompanied by numerous ly mphatic vessels, whieh return the lymph from 
the same parts to the inguinal glands. 

The superficial inguinal glands are arranged in two groups, one of which is dis¬ 
posed above and parallel with Poupart’s ligament, and the other below the ligament 
surrounding the termination of the saphenous vein, ;tnd following (occasionally) the 
eourse of that vessel a short distance along the thigfy. The upper chain receives the 
lymphatic vessels from the penis, scrotum, lower part of the abdomen, perinseum 
and buttock; the lower chain receives the lyihphatie vessels from the lower 
extremity. 

The nerves supplying tho integument of the region arc derived from the ilio 
inguinal, the genito-crural, and anterior crural. Tho ilio-inguinal nerve may be 
found on the inner side of the internal saphenous vein, the terminal branch of tin 
genito-crural nerve outside the vein, and the middle and external cutaneous nervei 
more external. * 

The deep layer of superficial fascia should be divided in the same direction as the 
external incisions, and separated from the fascia lata; this is easily effected to the 
inner side of the saphenous vein, when it forms a distinct though vei# thin mem- 
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brane, External to the vein it can scarcely be separated as a continuous layer. It 
is placed beneath the subcutaneous vessels and nerves, and upon the surface of the 
fascia lata. It is intimately adherent‘above to the lower margin of Poupart’s liga¬ 
ment, and about one inch below this ligament covers the saphenous opening in the 
fascia lata, is closely united to its circumference, and is connected to the sheath of the 
femoral vessels cori’esponding to its under surface. The portion of fascia covering 
t his aperture is perforated by the internal saphenous vein, and by numerous blood 
and lymphatic vessels; hence it has been termed the cribriform fascia, the openings 
of these vessels having been likened to the holes in a sieve. The cribriform fascia 
adheres closely both to the superficial fascia and the fascia lata, so that it is described 


442. — Femoral Hernia. Superficial Dissection. 



by some anatomists as a part of the fascia lata, but is usually considered (as in this 
work) ah' belonging to the superficial fascia. It is not till the cribriform fascia has been 
cleared away that the saphenovjs opening is seen, so that this opening does not in 
ordinary cases exist naturally, but is the result of dissection. Mr. Callender, how¬ 
ever, speaks of cases in which, probably as the result of pressure from enlarged 
inguinal glands, the fascia has 'become atrophied, and a saphenous opening exists in¬ 
dependent of dissection.* A femoral hernia, in passing through the saphenous 
opening, receives the ctribriform fascia as one of its coverings. 

The deep layer of superficial fascia, together with the ci’ibriform fascia, having 
beun removed, the fascia lata is exposed. 

The Fascia Lata, already described (p. 297), is a dense fibrous aponeurosis, which 
* Anatomy of Femoral liupture, note on p. 18. 
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forms a uniform in vestment-for the whole of this region of the limb. At the upper 
und inner part of the thigh, a large oval-shaped aperture is observed in it; it 
transmits the internal saphenous vein and ether small vessels, and is called the 
saphenous opening. In order the more correctly to consider the mode of formation 
of this aperture, the fascia lata in this part of the thigh is described as consisting of 
two portions, an iliac portion and a pubic portion. 

The iliac portion of the fascia lata is situated on the outer side of the saphenous 
opening covering the outer surface of the Sartorius, the Rectus, and the Psoas and 
Iliacus muscles. It is attached externally to the crest of the ilium and its anterior 
superior spin?, to the whole length of Poupart’s ligament as far internally as the 



spine of the pubes, and to the pectineal line in conjunction with Gimbeinat’B liga¬ 
ment, where it becomes continuous with the pubic portion. From the spine of the 
pubes it is reflected downwards and outwards, forming an arched margin, the outer 
boundary (superior cornu) of the saphenous opeding. This is sometimes called the 
falciform process of the fascia lata (femoral ligament of Hey); it overlies, and is 
adherent to, the sheath of the femoral vessels# beneath ; to its edge is attached the 
cribriform fascia, and it is continuous* below with the pubic portion of the fascia lata 

by a well-defined curved margin.* # 

• 

* Mr. Gay (on Femoral Fupture, p. 13$ describes the iliac portion of the fascia lata as 
advancing to the saphenous opening, then becoming abruptly reflected on itself, so as to form 
two layers, the inner or lower of which is continuous with the thin fascia repeatedly alluded 
to by Sir A. Cooper as spread out beneat h it and in front of the sheath of the vessels. This 
deep layer of the iliac fascia is traversed by a band of ligamentous fibres lying immediately 
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The pubic portion of the fascia lata is situated at the inner side of the saphenous 
opening : at the lower margin of this aperture it is continuous with the iliac portion : 
traced upwards, it covers the surface of. the Pectineus, Adductor longus, and Gracilis 
muscles ; and passing behind.the sheath of the femoral vessels, to which it is closely 
united, is continuous with the sheath of the Psoas and Iliacus muscles, and is finally 
lost in the fibrous capsule of the hip-joint. This fascia is attached above to the pec¬ 
tineal line, and internally to the margin of the pubic arch. It may be observed 
from this description that the iliac portion of the fascia lata passes in front of the 
femoral vessels, the pubic portion behind them; an apparent aperture consequently 
exists between the two, through which the internal saphenous joins the femoral vein. 

The Saphenous Opening is an oval-shaped aperture, measuring about an inch and 
a half in length, and half an inch in width. It is situated at the upper and inner 
part of the thigh, below Poupart’s ligament, towards the inner side, and is directed 
obliquely downwards and outwards. 

Its outer margin is of a semilunar form, thin, strong, sharply defined, and lies on 
a plane considerably anterior to the inner margin. If this edge is traced upwards, 
it will be seen to form a curved elongated process or cornu (the superior cornu), or 
falciform process of Hums, which ascends in front of the femoral vessels, and curving 
inwards, is attached to Poupart’s ligament and to the spine of the pubes and pecti¬ 
neal line, where it is continuous with the pubic portion.* If traced downwards, it 
is found continuous with another curved margin, the concavity of which is directed 
upwards and inwards : this is the inferior cornu of the saphenous opening, and is 
blended with the pubic portion of the fascia lata covering the Pectineus muscle. 

The inner boundary of the opening is on a piano posterior to the outer margin 
and behind the level of the femoral Vessels ; it is much less prominent and defined 
than the outer, from l>eing stretched over the subjacent Pectineus muscle. It is 
through the saphenous opening that a femoral hernia passes after descending along 
the crural canal. 

If the. finger is introduced into the saphenous opening while the limb is moved in 
different directions, the aperture will be found to bo greatly constricted on extending 
the limb, or rotating it outwards, and to be relaxed on flexing the limb and inverting 
it : hence the necessity for placing the limb in the latter position in employing the 
taxis for the reduction of a femoral hernia. 

The iliac portion of the fascia lata, but not its falciform process, should now be he removed 
by detaching it from the lower margin of Poupart’s ligament, carefully dissecting it from the 
subjacent structures, and t urning it inwards, when the slffeath of the femoral vessels is exposed 
descending beneath Poupart’a ligament (fig. 444). 

I 

The Crural Arch, or Poupart’s Ligament, is the lower border of the aponeurosis 
of the External oblique muscle, which stretches across from the anterior superior 
spine of the ilium, to the spine of .the* os pubis and pectineal line: the portion 
corresponding to the latter insertion is called Gimbernat’s Ligament. The direction 

behind the crural arch, and named the deep crural arch, which Mr. Gay identifies with 
Hey "a ligament. « 

* It is difficult to perceive in the recognised description of these ligaments (Hey’s and 
Burns’s) any difference between the two; nor is it clear what structure Mr. Hey really 
intended te describe. Mr. Gay (on Femoral Rupture, p. 16) gives very cogent reasons 
for thinking that the ‘ deep crural arch ’ was the structure which Hey had in view. The 
most recent writer on Femoral Heriiia speaks thus while treating of these parts:—‘The 
whole upper edge of the iliac fascia lata is commonly called the “falciform process,” whilst 
its deeper fibres receive t he name of “ Burns's ligament." Hey’s femoral ligament would 
, appear to consist of distinct fibres connected with ( tbe inner fold of the iliac fascia, which 
extend immediately beneath the tendon of the external oblique to the subperitoneal fascia.’ 
(Calt/ENDEK, On the Anatomy of the Parts concerned in Femoral Rupture, p. 19, note.) 
This description of Hey’s 4 ligament accords closely with that of the deep crural arch, for the 
subperitoneal fascia is Mr. Callender’s name for t&e fascia transversalis. Mr. Callender goes 
on'to say, ‘Tbe upper border of this (saphenous) opening thus receives, by an unfortunate 
complication, the names of “Falciform process,” “Femoral ligament,” “Burns’s or Hey’s 
ligament.” The various divisions of the uiac fascia lata depend in great measure upon tbe 
skill nf the dissector, and are, in my opinion, artificial. 
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of Poupart’s ligament is curved downwards towards the thigh ; its outer half beiug 
oblique, its inner half nearly horizontal. Nearly the whole of the space included 
between the crural arch and innominate bona is filled in by the parts which descend 
from the abdomen into the thigh. The outer half of the space is occupied by the 
Uiacus and Psoas muscles, together with the external cutaneous and anterior crural 
nerves. The pubic side of the space is occupied by the femoral vessels included in 
their sheath, a small oval-shaped interval existing between the femoral vein and the 
inner wall of the sheath, which is occupied morely by a little loose areolar tissue, 
and occasionally by a small lymphatic gland : this is the crural canal, along which the 
gut descends in femoral hernia. 

444.—Femoral Hernia. Iliac Portion of Fascia Lata removed, and Sheath of 
Femoral Vessels and Femoral Canal exposed. 



Gimbernat’a Ligament (fig. 446) is that part of *the aponeurosis of the External 
oblique muscle which is reflected downwards and outwards; to be inserted into the 
pectineal line of the os pubis. It is about an inch in length, larger in the male than 
in the female, almost horizontal in direction in tlie erect posture, and of a triangular 
form, the base directed outwards. Its base, or outer margin, is concave, thin and 
sharp, lies in contact with the crural sheath, *md is blended with the pubic portion of 
the fascia lata. Its apex corrosponds»to the spine of the pubes. Its posterior margin 
is attached to the pectineal line. Its anterior margin is continuous with Poupart's 

ligament. * 

Crural Sheath. —If Poupart’s ligamdnt is divided, the femoral or crural sheath 
may be demonstrated as a continuation downwards of the fasciae that line the 
abdomen, the transversalis fascia passing down in front of the femoral vessels, and 
the iliac fascia descending behind them : these fasciae are directly continuous on the 
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iliac side of the femoral artery, but a small space exists between the femoral vein ami 
the point where they are continuous on the pubic side of that vessel, which constitutes 
the femoral or crural canal. The femoral sheath is closely adherent to the contained 
vessels about an inch below the saphenous opening, becoming blended with the 
areolar sheath of the vessels, but opposite Poupart’s ligament it is much larger than 
is required to contain them ; hence the funnel-shaped form which it presents. The 
outer border of the sheath is perforated by the genito-crural nerve. Its inner border 
is pierced by the internal saphenous vein, and numerous lymphatic vessels. In front, 
it is covered by the iliac portion of the fascia lata ; and behind it is the pubic portion 
of the same fascia. 

Deep Crural Arch .—passing across the front of the crural sheath, and closely 


445.—Structures which pass beneath the Crural Arch. 



connected with it, is a thickened band of fibres, called the deep crural arch. It is 
apparently a thickerung'Of the fascia transversalis, joining externally to the centre of 
Poupart’s ligament, and arching across th’e front of the crural sheath, to be inserted 
by a broad attachment into the pectineal line, behind the conjoined tendon. In 
some subjects this structure is not very prominently marked, and not unfrequently 
it is altogether wanting. t 

If the anterior wall of the sheath is remov ed, the femoral artery and vein are 
seen lying side by side, a thin septum separating the two vessels, while another 
septum may be seen lyihg just internal to the vein and cutting off a small space 
between the vein and the inner wall of the sheath. The septa are stretched between 
the anterior and posterior walls of the sheath, so that each vessel is enclosed in a 
separate oompartm&nt. The interval left between the vein and the inner wall of the 
sheath is not filled up by any structure, excepting a little loose areolar tissue, a few 
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lymphatic vessels, and occasionally a lymphatic gland : this is the femoral or crural 
canal, through which the intestine descends in femoral hernia. 

The crural canal is the narrow interval between the femoral vein and the inner 
wall of the crural sheath. It exists as a distinct canal-only when the sheath has been 
separated from the vein by dissection, or by the pressure of a hernia or tumour. Its 
length is from a quarter to half an inch, and it extends from Gimbernat's ligament 
to the upper part, of the saphenous opening. 

Its anterior wall is very narrow, and formed by a continuation downwards of the 
fascia transversalis, under Poupart’s ligament, covered by the falciform process of the 
fascia lata. 

Its posterior wall is formed by a continuation dowjnwards of the iliac fascia 
covering the pubic portion of the fascia lata. 

Its outer wall is formed by the fibrous septum separating it from the inner Bide 
of the femoral vein. 

• 

446.— Hernia. The Relations of the Femoral and Internal Abdominal Rings, 
seen from within the Abdomen. Right Hide. 



Its inner wall is formed by the junctipn of the processes of the transversalis ancj 
iliac fascise, which form the inner side of the femoral sheath, and lies in contact with 
the outer edge of Gimbernat’s ligament. * 

This canal has two orifices—a lower one, the saphenous opening, closed by the. 
cribriform fascia; an upper one, the femoral or crural ring, closed by the septum 
crurale. * 

The femoral or crural ring (fig. 445) is the upper opening of the femoral canal, 
and leads into the cavity of the abdomen.* It is bounded in front by Poupart’s 
ligament and the deep crural arch ; behind by the pubes, covered by the Pectineus 
muscle, and the pubic portion of the fascia lata; internally, by the base of Gim¬ 
bernat’s ligament, the conjoined tendon, the.transversalis fascia, and the deep crural 
arch ; externally, by the fibrous sejrAum lying on the inner side of the femoral vein. 
The femoral ring is of an oval form; its long diameter, directed transversely, mea¬ 
sures about half an inch, and it is larger in the female than*in the male, which is one 
of the reasons of the greater frequencv*of femoral hernia in the former sex. 

* This ring, like the crural canal, is a morbid or an artificial product. ' Each femoral 
hernia makes for itself (for neither outlet exists in the natural anatomy of the region) a 
crural canal, and a crural (femoral) ring.’— Callendkk, op. cit. p. 4°* 
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Position of Parts around the Ring .—The spermatic cord in the male, and round 
ligament in the female, lie immediately above the anterior margin of the femoral 
ring, and may be divided in an operation for femoral hernia if the incision for the 
relief of the stricture is not of limited extent. In the female this is of little im¬ 
portance, but in the male the spermatic artery and vas deferens may be divided. 

The femoral vein lies on the outer side of the ring. 

The epigastric artery, in its passage inwards from the external iliac artery to 
the umbilicus, passes across the upper and outer angle of the crural ring, and is 
consequently in danger of being wounded if the stricture is divided in a direction 
upwards and outwards. 

The communicating brqnch between the opigastric and obturator lies in front of 
the ring. 

The circumference of the ring is thus seen to be bounded by vessels in every 
part, excepting internally and behind. It is in the former position that the stric¬ 
ture is divided in cases of strangulated femoral hernia. 

The obturator artery, when it arises by a common trunk with the epigastric, 
which occurs once in every three subjects and a half, bears a very important relation 
to the crural ring. In some cases it descends on the inner side of the external iliac 
vein to the obturator foramen, and will consequently lie on the outer side of the 
crural ring, where there is no danger of its being wounded in the operation for 
dividing the stricture in femoral hernia. (See fig. 232, p. 403, xst fig.) Occasionally, 
however, the obturator artery curves along the free margin of Gimbernat’s ligament 
in its passage to the obturator foramen ; it would, consequently, skirt along the 
greater part of the circumference of the crural canal, and could hardly avoid being 
wounded in the operation. (See fig. z%z, p. 403, 2nd fig.) 

Septum, Crurale .—The femoral ring is closed by a layer of condensed areolar 
tissue, called, by J. Cloquet, the septa,tit crurale. This serves as a barrier to the 
protrusion of a hernia through this part. Its upper surface is slightly concave, and 
supports a small lymphatic gland, by which it is separated from the subserous areolar 
tissue and peritoneum. Its under surface is turned towards the femoral canal. 
The septum crurale is perforated by numerous apertures for the passage of lymphatic 
vessels, connecting the deep inguinal glands with those surrounding the external 
iliac artery. 

The size of the femoral canal, the degree of tension of its orifices, and, con¬ 
sequently, the degree of constriction of a hernia, vary according to the position of 
the limb. If the leg and thigh are extended, abductsd, or everted, the femoral canal 
and its orifices are rendered tense, from the traction on these parts by Poupart’s 
ligament and the fascia lata, as may be ascertained by passing the finger along the 
canal. If, on the contrary, the thigh is flexed upon the pelvis, and, at the same 
time, adducted and rotated inwards, the femoral canal and its orifices become con¬ 
siderably relaxed; for this reason the' limb should always be placed in the latter 
position when the application of the taxis is made in attempting the reduction of a 
femoral hernia. 

The septum crurale is separated from the peritoneum by a quantity of loose 
subserous areolar tissue. In some subjects this tissue contains a considerable 
amount of adipose substance, which, when protrudod forwards in front of the sac of 
& femoral hernia, may be mistaken for a portion of omentum. 

Descent of the Hernia .—From "the preceding description it follows that the 
femoral ring must be a weak point in the abdominal wall : hence it is, that when 
violent or long-continued pressure is me do upon the abdominal viscera, a portion of 
intestine may be forced into it, constituting a femoral hernia; and the changes*in 
the tissues of the abdomen which are produced by pregnancy, together with the 
larger size of this aperture in tbe female, serve to explain the frequency of this form 
of hernia in women. *• 

When a portion of the intestine is forced through the femoral ring, it carries before 
it a pouch of peritoneum, which forms what is called the hernial sac ; it receives an 
investment fyom the subserous areolar* tissue, and from the septum crurale, and 
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descends vertically along the crural canal in the inner compartment of the sheath of 
the femoral vessels as far as the saphenous opening; at this point it changes its 
course, being prevented from extending further down the sheath, on account of the 
narrowing of the sheath and its close contact with the vessels, and also from the 
close attachment of the superficial fascia and crural sheath to the lower part of the 
circumference of the saphenous opening; the tumour is, consequently, directed 
forwards, pushing before it the cribriform fascia, and then curves upwards on to the 
falciform process of the fascia lata and lower part of the tendon of the External 
oblique, being covered by the superficial fascia and integument. While the hernia 
is contained in the femoral canal, it is usually of small size, owing to the resisting 
nature of the surrounding parts; but when it has escaped from the saphenous 
opening into the loose areolar tissue of the groin, it becomes consider ably enlarged. 
The direction taken by a femoral hernia in its descent is at first downwards, then 
forwards and upwards; this should be borne in mind, as in the application of the 
taxis for the reduction of a femoral hernia, pressure should be directed in the reverso 
order. 

Coverings of the Hernia ,—The coverings of a femoral hernia from within out¬ 
wards are peritoneum, subserous areolar tissue, the septum crurale, crural sheath, 
cribriform fascia, superficial fascia, and integument.* 

Varieties of Femoral Hernia. —If the intestine descends along the femoral canal 
only as far as the saphenous opening, and does not escape from this aperture, it is 
called incomplete femoral hernia. The small size of the protrusion in this form of 
hernia, on account of the firm and resisting nature of the canal in which it is con¬ 
tained, renders it an exceedingly dangerous variety of the disease, from the extreme 
difficulty of detecting the existence of the spelling, especially in corpulent subjects. 
The coverings of an incomplete femoral hernia would be, from without inwards, 
integument, superficial fascia, falciform ptocess of fascia lata, crural sheath, septum 
crurale, subserous cellular tissue, and peritoneum. When, however, the hernial 
tumour protrudes through the saphenous opening, and directs itself forwards and 
upwards, it forms a complete fe.rnoral hernia. Occasionally the hernial sac descends 
on the iliac side of the femoral vessels, or in front of these vessels, or even some¬ 
times behind them. 

The seat of stricture of a femoral hernia varies : it may be in the peritoneum at 
the neck of the hernial sac ; in the greater number of cases it would appear to be at 
the point of junction of the falciform process of the fascia lata with the lunatod edge 
of (iinibernat’s ligament; or nit the margin of the saphenous opening in the thigh. 
The stricture should in every case be divided in a direction upwards and inwards; 
and the extent necessary in the majority of cases *is about two or three lines. liy 
these means, all vessels or othtft- structures of importance, in relation with the neck 
of the hernial sac, will bo avoided. . 

* Sir A. Cooper has described an investment for femoral hernia under the name of 
‘ Fascia propria,’ lying immediately external to the peritoneal sac, but. frequently separated 
from it by more or lass adipose tissue. Surgically, it is important to rumembor the existence 
(at any rate, the occasional existence) of this layer, on account of the ease with which an 
inexperienced operator may mistake the fascia for the,peritoneal sac, and the contained fat 
for omentum. Anatomically, this fascia appears identical with what is called in the text 
‘ subsetO,is areolar tissue,’the areolar tissue being thickened and caused to assume a mem-, 
brauous appearance by the pressure of the hernia. 
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infection .—'flie student should select a well-developed luusculal' subject, free from fat, 
and the dissection should lie commenced early, in order that the parts may Ik? examined in 
as recent a state as possible. A stall' havin'? been introduced into the bladder, and the, 
subject placed in the position sliftwn in fig. 447. the scrotum should be raised upwards, and 
retained in that position, and the rectum moderately distended with tow. 

The space, which is now exposed corresponds to the inferior aperture or outlet 
of the pelvis. Its deep boundaries are, in front, the pubic arch and subpubic liga¬ 
ment ; behind, the tip of the coccyx ; and on each side, the ramus of tho pubes and 
ischium, the tuberosity of the ischium, and great sacro-sciatic ligament. The space 
included by these boundaries is somewhat lozenge-shaped, and is limited on the 
surface of the body by the scrotum in front, by,the buttocks behind, and on each 
side by the inner side of the thighs. It measures, from before backwards, about 
four inches, and about three in the broadest part of its transverse diameter, between 
the ischial tuberosities. A line drawn transversely between the anterior part of the 
tuberosity of the ischium, on each side, iv front of the anus, subdivides this space 
into two portions. The anterior portion contains the penis and urethra, and is called 
the perimvnm. The posterior portion contains the termination of the rectum, and 
is called the ischio-rectal region. 

IseltlO-HECTAU IvEtilON. 

The isehio-rectal region corresponds to the portion of the outlet of the pelvis 
situated immediately behind the perimuum : it contains the termination of the rectum. 
A deep fossa, filled with fat, is seen on either side of the intestine, Itetween it, and the 
tuberosity of the ischium : this is.called the isefeio-rebnl. f wot,. 

The ischio-recfal region presents in the middle line the aperture of the anus ) 
around this orifice, the integument is thrown into numerous folds, which are 
obliterated on distension of the intestine. The integument is of*a dark colour, 
continuous with the mucous membrane of the rectum, and provided with numerous 
follicles, which occasionally inflame and suppurate, and may be mistaken for fistulte. 
The veins around the margin of the anus are occasionally much dilated, forming a 
number of hard pendent masses, of a dark bluish colour, covered partly by mucous 
membrane, and partly by the integument. These tumours constitute the disease 
called external piles. * 

Dissect.ioil. —Make an incision through the integument, along the median line, from the 
base of the scrotum to the anterior extremity of the anus; carry it round the margins of 
this aperture to its posterior extremity, Und continue it backwards about an inch behind the 
tip of the coccyx. A transverse incision should now be carried across the base of the scrotum, 
joining the anterior extremity of the preceding; a second, carried in the same direction, 
sHbuld he made in front of the anus; and a third §t the posterior extremity of the gut. 
These incisions should be sufficiently extensive to enable the dissector to raise the integument 
from the inner side of the thighs. The flaps of skin corresponding to the iscbio-rectal region 
(fics. 447-51) should now bb removed. In dissecting the integument from this region great 
care is required, otherwise the External sphinctre will he removed, as it is intimately ad¬ 
herent to the skin. 

The superficial fascia is exposed on the removal of the skin : it is very thick, 
areolar in texture, and contains much fat in its meshes. In if. nrw tbnpd ramifying 
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twoj>r three.c ut aneous branches of the small sciatic n erve; these turn round the 
inferior border of the Glutens maximus, and are distributed to the integument in 
this region. . 

Corrugator Cutis Ani .—Around the anus is a thin stratum of involuntary muscle, 
which radiates from the interior of the anus, where it commences in the submucous 
tissue, to the skin outside, where it blends wilh the subdermic tissue. By its con¬ 
traction it raises the skin into ridges radiating from the margin of the anus. 

The External sphincter is a thin flat plane of muscular fibres, elliptical in shape, 
and intimately adherent to the integument surrounding the margin of the anus. It 
measures about three or four inches in length, from its anterior to its posterior 
extremity, being about an inch in breadth, opposite the anus. It arises from the 
tip of the coccyx, by a narrow tendinous band ; and from the superficial fascia in 
front of that bone; and is inserted into the tendinous centre of the perimeuin, join¬ 
ing with the Transversus perinsei, the Levator ani, and the Accelerator urinse. Like 
other sphincter muscles, it consists of t wo planes of imjscalar fibre, which surround 
the margin of the anus, and join in a commissure before and behind. 

Relations .—By its superficial surface, with the integument; by its deep surface 
it is in contact with the internal Sphincter; and is separated from the Levator ani 
by loose areolar tissue. 


447.—Dissection of I’erinauini and Ischio-rectal Region. 



The Sphincter axii is a voluntary mufcle, supplied by the liremorrhoidal branch 
of the fourth saural nerve. This muscle is divided in the operation for fistula in 
unop. and also in some crises of fissure of the rectum, especially if attended with much 
pain or spasm. The object of its division is te> keep the parts at rest and in contact 
during the healing process. * 

The Internal sphincter is a muscular ring about, an inch in breadth, which 
surrounds the lower extremity of the rectum, its inferior border being contiguous to, 
hut quite sepirate from, the External sphincter. . This muscle is about two lines 
in thickness, and is formed by an aggregation of the involuntary circular fibres of 
the intestine. It is paler in colour, and less coarse in texture, than tlie External 
sphincter. • 

The ischio-rectal fossa, is situated between the end of the rectum and the tnber- 
osity oi' the Ischium"on each side. It is triangulay in shape ; its base, directed to the 
surface of the body, is formed by the*integumerit of the ischio--rectal region; its apex , 
directed upwards, corresponds to the point of division of the obturator fascia, and 
the thin membrane given off from it, which covers the outor surface of the Levator 
ani (anal fascia). Its dimensions are «about an inch in breadth at the base, and 
about two inches in depth, being deeper behind than in front. It is bounded inter - 
nally by the S phin cter ani, Levator ani, and Coccygeus muscle*; externally by the 
tuberosity of the ischium, anil the obturator fascia, which covers tbe inner surface of 
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the Obturator intemus muscle; i n front it is limited by .the line of junction of the 
supe rficial a nd deep petinaaL fasciae; and behind, by the margin of. thniJlnteiis maxi- 
mus, and the great sacro^ciatic- ligament. This space is filled with a large mass of 
adipose substance, which explains the frequency with which abscesses in the neigh¬ 
bourhood of the rectum burrow to a considerable depth. 

If the subject has been injected, on placing the finger on the outer well,of this 
fossa, the internal pu dic artery, with, it s a ccompanying veins,and nerve, will be felt 
about an inch and a half above the margin of the ischiatic tuberosity, but approach¬ 
ing nearer the surface as they pass forwards along the inner margin of the pubic 
arch. These structures are enclosed in a sheath formed by the obturator fascia, the 
pudic nerve lying below the artery. Crossing the space transversely, about its 
centre, are the inferior hsemorrhoidal vessels and ne rves, branches of the internal 
pudic; they are distributed to the integument of the anus, and to the muscles of the 
lower end of the rectum. These vessels are occasionally of large size, and may give 
rise to troublesome hietnorrhage when divided in the operation of lithotomy, or of 
fistula in ano. At the back part of this space may be seen a branch of the fourth 
sacral nerve; and, at the fore part of the space, a cutaneous branch of the perinoeal 
nerve. 

Perineum. 

The perinmal space is of a triangular form; its deep boundaries are limited, 
laterally, by the rami of the pubes and ischia, meeting in front at the pubic arch; 
jlieliind, by an imaginary transverse line, extending between the tuberosities of the 
{ischia. The lateral boundari es vary, in the adult, from three inches to three inches 
and a half in length ; and the base fro'ln two to three inches itlid a "half in breadth; 
the average extent of the space being two inches^and three-quarters. The variations 
in the diameter of this space are of extrenfe interest in connection with the operation 
of lithotomy, and the extraction of a stone from the cavity of the bladder. In those 
cases where the tuberosities of the ischia are near together it would be necessary (o 
make the incisions in the lateral operation of lithotomy less oblique than if the 
tuberosities were widely separated, and the perinawxl space, consequently, wider. The 
porintenm is subdivided by the median raphe into two equal parts. Of these, the left 
is the one in which the operation of lithotomy is performed. 

In the middle line the porinaaum is convex, and corresponds to the bulb of the 
urethra. The skin covering it is of a dark colour, thin, freely movable upon the 
subjacent {‘arts, and covered with sharp crisp hairs, which should be removed before 
the dissection of the part is commenced. In front of the anus a prominent line 
commences, the raphe, continuouk in front jvith the raphe of the scrotum. The flaps 
of integument corresponding to this space having beefa removed, in tke manner shown 
in figs. 447 -50, the superficial fascia is exposed. 

The Superficial Fascia consists of'two layers, superficial and deep, as in other 
regions of the body. ' 

The superficial layer is thick, loose, areolar in texture, and contains much adipose 
tissue in its meshes, the amount of which varies in different subjects. In front it is 
continuous.yfjjth the dartos of the scrotum ; behind, it is continuous with the sub¬ 
cutaneous preolar tissue surrounding the anus; and, on either side, with the same 
fascia on the inner side of the thighs. This layotjdiould be carefully removed after 
it has Been examined, when the deep layer will beexposed. 

Tbo deeplajjer of suj>erficial fascia (superficial perinaaal fascia) is thin, aponeu¬ 
rotic in structure, and of considerable strength, serving to bind down the muscles of 
the root of the penis. It is continuou s, in front? wi th the dartos of th§ scrotum; on 
either side it is firmly attached to the margins of the rami of the pubes and ischium, 
external to t he crugpenis, and as far back as the tuberosity of the ischium ; pos- 
tgpoidxfc curves do wn behi nd the Tr ansver&us perinsei muscles to join the lo wer 
margin of the deep perinseal fascia. This fascia not only covers the muscles in this 
region, but sends doivn a vertical septum from its under surface, which separates the 
back, p art of the subjacent space info two, being incomplete in front. . 
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In rupture of the anterior portion of the urethra, accompanied by extravasation 
of urine, the fluid makes its way forwards, beneath this fascia, into the areolar 
tissue of the scrotum, penis, and anterior an 3 lateral portions of the abdomen; it 
rarely extends into the areolar tissue on the inner side of the thighs, or backwards 
around the anus. This limitation of the extravasated fluid to the parts above 
named is easy of explanation, when the attachments of the deep layer of the super¬ 
ficial fascia are considered. When this fascia is removed the muscles connected 
with the penis and urethra will be exp osed ; these are, in the middle line, the 
Accelerator urinae ; on each side, the Erector penis; and behind, the Trans versus 
p grxng37~ ~ ' 

The Accelerator urinat (Ejaculator seminis, or bulbo-cavernosus) is placed in the 
middle line of the perinteum, immediately in front of the anus. It consists of two 
symmetrical halves, united along the median line by a tendinous raphe. It arises 


448,—The lVrinacum. The Integument and Superficial Layer of 
Superficial Fascia reflected. 



from the central tendon 0/ the periftieum, and from the median ruplie in front. From 
this point its fibres diverge like the plumes of a pen; the most posterior form a thin 
layer, which are lost on the anterior surface of the triangular ligament; tin?middle 
fibres encircle the bulb and adjacent* parts of the corpus spongiosum, and join with 
the fibres of the opposite side, on the upper part, of tfie corpus spongiosum, in a strong 
aponeurosis; the anterior fibres, the longest and most distinct, spread out over the 
sides of the corpus cavernosum, to be inserted partly into that body, anterior to the 
Erector penis, occasionally extending to tSe os pubis; partly terminating in a tendinous 
expansion, which covers the dorsal vessels of the penis. The flatter fibres are best 
seen by dividing the muscle longitudinally l# and dissecting it outwards from the sur¬ 
face of the urethra. 

Action .—This muscle serves to empty the canal of the urethra, %fter the bladder 
has expelled its contents ; during, the greater part of the act of micturition its fibres 
are relaxed, and it only comes into action at the end of the process. The middle 
* 3 K “ ' 
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fibres are supposed, by Krause, to assist in the erection of tho corpus spongiosum, 
by compressing the erectile tissue of the bUlb. The anteiior fibres, according to Tyrrel, 
also contribute to the erection of the penis, as they are inserted into, and continuous 
with, the fascia of the penis, compressing the dorsal vein during the contraction of 
the muscle. 

The Erector Petiis covers tho unattached part of the crus penis. It is an elon¬ 
gated muscle, broader in the middle than at either extremity, and situated on either 
side of the lateral boundary of the peri men m. It arise s by tendinous and fleshy fibres 
from the inner surface of the tuberosity of the ischium, behind the crus penis, from 
the surface of the crus, and from the adjacent portion of the ramus of the pubes. 
From these points fleshy fibres succeed^ which end in an aponeurosis which is 
i nserted into the sides and under.surface of the crus penis. This musclo compresses 
tho crus ponis and retards the return of the blood through the veins, and thus serves 
to maintain the organ erect. 


449.—The Superficial Muscles and Vessels of tlie Perimeuin. 



The 'f'ransi'erms PeriwuL is a narrow muscular slip,, which passes more or less 
transversely across the back part of the perinaeal space. It arises by a small tendon 
from the inner and fore side of the tuberosity of the isebium, and, passing obliquely 
forwards and inwards, is inserted into the central tendinous point of the perineum, 
joining in this situation with .the muscle of the opposite side, the Sphincter ani 
behind, and the Accelerator urinse in front. 

Between the muscles just examined a tr iangu lar space exists, bounde d internally 
by the Accelerator imnse, externally by the,Erector penis, and behind by the Tyans- 
versus perinaei. The f op t of this space is formed fey, the triangular ligam ent of the 
urethra (d$sg p_erj.p#.al fascia), and running from behind forwards in it are the super¬ 
ficial perinasal vessels and nerves, the transverse perinatal artery coursing alongTTic 
posterior boundary of the space, on the Transversus perineei muscle. 

In the lateval operation of lithotomy, the knife is carried obliquely across the 
back part of this space, downwards and outwards, into the ischio-rectal fossa, 
dividing the Transversus perimei muscle and artery, the posterior fibres of the 
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Accelerator mime, tho supei-ficial perinteal vessels and nerve, and more posteriorly the 
inferior haemorrhoidal vessels. • 

The superficial and transverse perimeal arteries are described at p. 403 ; and the 
superficial perinatal and inferior pudendal nerves at pp. 562-564. 

The muscles of the perinamm in the female are the— 

Sphincter vagina;. Compressor urethra*. 

Erector clitoridis. Sphincter uni. 

Transversus perinsei. Levator uni.. 

Coeeygous. 

The jtfihmetsr Vagivat surrounds the orifice of flic vagina, and is analogous to 
the Accelerator urime in tho male. It is attached, posteriorly, to the central tendon 
of the perinfemu, wliere it blends with the sphincter ani. Its fibres pass forwards on 
each side of the vagina, to be inserted into the corpora, cavernosa of the clitoris, a 
fasciculus crossing over the body of the organ so as to compress the dorsal vein. 

The Erector Clitorulis resembles the Erector penis in the male, but is smaller 
t han it, arising from the tuberosity of the ischium, and being inserted on each side of 
the crus. 

The Transversus Peri uni, is inserted into the side of the Sphincter vaginie, and 
the Levator ani into the side of the vagina and rectum. The other muscles are pre¬ 
cisely similar to those in the male. 


The Accelerator uriiue and Erector penis muscles should now he removed, when the 
deep perimeal fascia will he exposed, stretching across the front part of the outlet of the 
pelvis. The urethra is seen perforating its centre? just behind tin- bulb; and on either 
side is the crus penis, connecting the corpus cavernosum with the. ramus ol' tho ischium 
and pubes. 

Tho Deep Terinmd Fascia (triangular ligament) is a dense membranous lamina, 
which closesTTIie front part of flic outlet* of the pelvis. It is triangular in shape, 
alwnt an inch and a half in depth, attached alxive, by its apex, to the under surface 
of t he symphysis pubis and. subpubic ligament; and on each side to the rami of tho 
ischium and pulies, beneath the crura penis. Its inferior margin, or base, is directed 
towards the rectum, and connected to.the central tendinous point of the ]>erimeuin. 
Jt. is continuous with the deep layor of the superficial fascia behind the Transversus 
periniei muscle, and with a thin fascia which covers the cutaneous surface of tho 
Levator ani muscle (anal fascia). « # / 

The deep perimeal fascia is pe rforated by t he uret hra, about an inch below the 
symphysis pubis. The aperture is circular jp form, uftd about three or four lines 
in diameter. Abovg this is tho a perture for tho dorsal vein* of the penis; and, 
outside the latter, the pudic nerve.and artery pierce it. 

The d eep pe rimeal fascia consists of. two layefe. a nterior a nd posterior: t hese an ; 
s epai-ateiTinio ve. but p pi tori belo w. * 

The anterior layer is continued forwards, around the anterior part of the mem¬ 
branous portion of the urethra, b ecoming lost upon tlio bulb. 

The posterior layer is derived from the obturator fttseia; * it is continued back¬ 
wards around* the posterior part o f the memb ranous portion of the u rethra ,%nd tjie 
outer surface of the prostate gla nd. 

If the anterior layer of this fascia is detached o« either side, the following part e 
are seen between it and the posterior lay er : the subpubic ligament ab ove, close to 
the pubes; the dorsal vein of the penis; the membranous por tion of t he ureth ra, 
and the muscles of the ure thra ; Co wpeids glands and , their ducts; t he pudic vessels 
an d nerv e ; the a rtery and nerve ofthe bulb, and a plexus of veins. 

The Compres sor UreihraTl^on sfrictor urethra;) surrounds fhe whole length of 
the membranous portion of the urethra, and is contained between the two layers of 
the deep perinseal fascia. It arises, by aponeurotic fibres, from the upper part of the 
ranms of the pubes on each side, to the extent of half or three-quarters of an inch : 

* ‘ On the Anatomy of the Posterior Layer of the Triangular Ligament,' sec a paper by 
Mr. Carrington, Guy's Hospital llrports. 


3 E 2 
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each segment of the muscle passes inwards, and divides into two fasciculi, which 
surround the, urethra from the prostate gland behind, to the bulbous portion of the 
urethra in front; and unite, at the upper and lower surfaces of this tube, with the 
muscle of the opposite side, by means of a tendinous raphe. 

Circular Muscular Fibre « surround the membranous portion of the urethra from 
the bulb in front to the prostate gland behind ; they are placed immediately beneath 
the transverse fibres already described, and are continuous with the muscular fibres 
of the bladder. These fibres are involuntary. 

Cowj>er’s Glands are situated immediately below the membranous portion of the 
urethra, close behind the bulb, and below the artery of the bulb (p. 741). 

The Fudic Vessels and Nerves are placed along the inner margin of the pubic arch 
(l>- 4 ° 3 )- 

Th v Artery of the Bulb passes transversely inwards, from the internal pudic along 
the base of the triangular ligament, between the two lay ere of fascia, accompanied by 
a biaucli of the pudic nerve (p. 405). 

450.—Deep l’erina;al Fascia. On the left side the anterior layer 
has been removed. 



» 

If the posterior layer of the deep perineeal fascia is removed, and the crus penis 
of one,side detached from the bone, the under or perineeal surface of the Levator 
fani is brought fully into view. ‘This muscle, with the triangular ligament in front 
[and the Coccygeus and Pyriformis behind, closes in the outlet of the pelvis. 

The Levator ani is a broad thin muscle, situated on each side of the pelvis. It 
is attached to the inner surface of ( the sides of the true pelvis, and, descending, 
unites with its fellow of the opposite side ta form the floor of the pelvic cavity. It 
supports the visoera in this cavity, and surrounds the various structures which pass 
through it. It arisen, in front, from the posterior surface of the body and ramus of 
the pubes, on the outer side of the symphysis j posteriorly, from the inner surface of 
the spine of the ischium; and between these two points, from the angle of division 
between the obturator and recto-vesical layers of the i*elvic fascia at their under 
pert: the fibres pass downwards to the middle lino of the floor of the pelvis, and 
art inserted,, the most posterior fibres into the sides of the apex of the coecvx ; those 
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piaff'd more anteriorly unite with the muscle of the opposite side, in a median fibrous 
raphe, which extends between the coccyx and the margin of the anus. The middle 
fibres, which form the larger portion of the muscle, are inserted into the side of the 
rectum, blending with the fibres of the Sphincter muscles; lastly, the anterior fibres, 
the longest, descend upon the side of the prostate gland to unite beneath it with 
the muscle of the opposite side, blending with the fibres of the External sphincter and 
Transversus perinaei muscles at the tendinous centre of the perinamm. 

The anterior portion is occasionally separated from the rest of the muscle by 
cellular tissue. From this circumstance, as well as from its peculiar relation with 
the prostate gland, descending by its side, and surrounding it as in a sling, it has 
been described by Santorini and others as a distinct muscle, under the name of the 
Levator jrrostatce. In the female the anterior fibres of the Levator ani descend upon 
the sides of the vagina. 

Relations. —By its upper or pelvic surjace with the recto-vesical fascia, which 
separates it from the viscera of the pelvis and from the peritoneum. By its outer 
or perinceal surface it forms the inner boundary of the ischio rectal fossa, and 
is covered by a quantity of fat, and by a thin layer of fascia (anal fascia) continued 
from the obturator fascia. Its j>osterior border is continuous with the Coccygeus 
muscle. Its anterior border is separated from the muscle of the opposite side by a 
triangular spaco, through which the urethra, and in the female the vagina, passes 
fr-om the pelvis. 

Action —This muscle supports the lower end of the rectum and vagina, and also 
the bladder during the efforts of expulsion. It elevates and inverts the lower end of 
the rectum after it has been protruded and everted during the expulsion of the fasces. 
It is also a. muscle of forced expiration. * 

The Coccygeus is situated behind and parallel with the preceding. It is a 
triangular plane of muscular and tendinous*fibres, arising, by its apex, from the spine 
of the ischium and lesser sacro-sciatic ligament, and inserted, by its base, into the 
margin of the coccyx and into the side of the lower piece of the sacrum. This 
muscle is continuous with the posterior border of the Levator ani, and closes in the 
back part of the outlet of the pelvis. 

Relations. —By its inner or pelvic surface, with the rectum. By its external 
surface , with the lesser sacro-sciatic ligament. By its posterior border, with the 
Pyriformis. 

Action. —The Ooecygei muscles raise and support the coccyx, after it has been 
pressed backwards during defecation or parturition. # 

Position of the Viscera at the Outlet, of the Pelvis. —Divide the central tendinous point of the 
perinaeum, separate the rectum from its connections by dividing the fibres of the Levator 
ani, which descend upon the sides otrthe prostate gland, and draw the gut backwards towards 
the coccyx, when the under surface of the prostate gland, the neck and base of the bladder, 
the vesiculft) seminales, and vasa deferentia will’be exposed. 

The Rrostate Gland is placed immediately in front of the neck of the bladder, 
around the prostatic portion of the urethra, its base being turned backwards, and 
its under surface towards the rectum. It is retained in its position by the levator 
prostates and by the pubo-prostatic ligaments, and* is invested by a dense fibrous 
covering, continued from the posterior layer of the deep perinceal fassia. The 
longest diameters of this gland are in the antero-posterior direction, and transversely 
at its base ; and hence the greatest extent of incisibn that can be made in it without 
dividing its substance completely across, is obliquely outwards and backwards. This 
is the direction in which the incision is made* through it in the operation of litho¬ 
tomy, the extent of which should seldctai exceed an ineli in length. The relations of 
the prostate to the rectum should be noticed : by means of the finger introduced into 
the gut, the surgeon detects enlargement or other disease of this organ ; he is enabled 
also, by the same means, to direct the pftint of a catheter when its introduction is 
attended with much difficulty, either from injury or disease of the membranous or 
psostatic portions of the urethra. 

Behind the prostate is the posterior surface of the neck and base of the bladder; 
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a small triangular portion of this organ is seen, bounded in front by the prostate 
gland; behind, by the recto-vesical fold of the peritoneum ; on each side, by the 
vesiculae seminales and vasa deferentia <) and separated from direct contact with the 
i-ectum by the recto-vesical fascia. The relation of this portion of the bladder to the 
rectum is of extreme interest to the surgeon. In cases of retention of urine this 
jiortion of the organ is found projecting into the rectum, between three and four 
inches from the margin of the anus, and may be easily perforated during life without 
injury to any important parts; this portion of the bladder is, consequently, fre¬ 
quently selected for the performance of the operation of tapping the bladder. If the 
finger is introduced into the bowel, the Burgeon may, in some cases, learn the position, 
as well as the size and weight, of a calculus in the bladder;-and in the operation for 
its removal, if, as is not unfrequently the case, it should be lodged behind an enlarged 
prostate, it may be displaced from its position by pressing upwards the base of the 
bladder from the rectum. 


451.—A View of the Position of the Viscera at the Outlet of the Pelvis. 



Paris concerned in the Operation of Lithotomy .—The triangular ligament must 
be replaced and the rectum drawn forwards so as to occupy its normal position. 
The student should then consider the position of, the various parts in reference to 
the lateral operation of lithotomy. This operation is performed on the left side of 
the peripseum, as it is most convenient for the right hand of the operator. A staff 
having been' introduced into the bladder, the first incision is commenced midway 
between the anus and the back of the scrotum (i.e. in an ordinary adult perinamm, 
about an inch and a half in front of the anus), a little on tko left side of the raphe, 
and carried obliquely backwards and outwards to midway between the anus and 
tuberosity of the ischium. The incision divides the intqgument and suj>erficial fascia, 
the inferior hremorrhoidal vessels and nerves, and the superficial and transverse 
peri meal vessels; if the forefinger of the left hand is thrust upwards and forwards 
into the wound, pressing at the same time* the rectum inwards and backwards, the 
staff may be felt in the membranous portion of tbe urethra. The finger is fixed upon 
the staff, and the structures covering it are divided with the point of the knife, whyh 
must be directed along the groove towards the bladder, the edge of the knife being 
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carried outwards and backwards, dividing in its course the membranous portion of 
the urethra, and part of the left lobe of the prostale gland, to the extent of about 
an inch. The knife is then withdrawn, arid the forefinger of the left hand passed 
along the staff into the bladder: the staff having been withdrawn, and the position 
of the stone ascertained, the forceps is introduced over the finger into the bladder. 
1 f the stone is very large, the opposite side of the prostate may be notched before 
the forceps is introduced : the finger is now withdrawn, and the hlades of the forceps 
opened and made to grasp the stone, which must be extracted by slow and cautious 
undulating movements. 

Parts divided in the Operation .—The various structures divided in this operation 
are as follows:—the integument, superficial fascia, inferior htemorrlioidal vessels 
and nerves, the posterior fibres of the Accelerator utilise, the Transversns peri nan 
muscle and artery (and, probably, the superficial peri meal vessels and nerves), the 

* 

452.--A Transverse Section .of the Pelvis, showing the I’elvic Fascia from behind. 



deep perinseal fascia, the anterior fibres of the*Levator uni, part of the Compressor 
urethrro, the membranous and prostatic portions of the urethra, and part of the 
prostate gland. 

Parts to be avoided in the Operation .—In making the necessary incisions in the 
porinseum for the extraction of a calculus, the following parte should be avoided. 
The primary incision should not be made too rysar the middle line, for fear of 
wounding the bulb of the corpus spongiosum or the rectum ; nor too far externally, 
otherwise the pudic artery may be implicated as it Vscends along the inner border of 
the pubic arch. If the incisions are carried too far forwards, the artery of the bulb 
may be divided; if carried too far backwards, the entire breadth of the prostate and 
neck of the bladder may be out througlf, which allows the urine to become infiltrated 
behind the pelvic fascia into the loose cellular tissue between the bladder and rectum, 
instead of escaping externally; diffuse inflammation is consequently set up, and 
peritonitis, from the close proximity of tHe recto-vesical peritoneal fold, is the conse¬ 
quence. If, on the contrary, the prostate is divided in front of the base of the gland, 
the urine makes its wav externally, and there is less danger of infiltration taking 
place 
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During the operation it is of great importance that the finger should be passed 
into the bladder before, the staff is removed; if this is neglected, and if the incision 
made through the prostate and neck of*the bladder is too small, great difficulty may 
be experienced in introducing the finger afterwards; and in the child, where the 
connections of the bladder to the surrounding parts are very loose, the force made in 
the attempt is sufficient to displace the bladder up into the abdomen, out of the 
reach of the operator. Such a proceeding has not unfrequently occurred, producing 
the most embarrassing results, and total failure of the operation. 

It is necessary to bear in mind that the arteries in the perimeum occasionally 
take an abnormal course. Thus the artery of the bulb, when it arises, as sometimes 
happens, from the pudic opposite the tuber ischii, is liable to be wounded in the 
operation for lithotomy, in its passage forwards to the bulb. The accessory pudic 
may lie divided near the posterior border of the prostate gland, if this is completely 
cut across; and the prostatic veins, especially in people advanced in life, are of large 
size, and give rise, when divided, to troublesome haemorrhage. 


Pelvic Fascia. 

The pelvic fascia (fig. 453) is a thin membrane winch lines the whole of the 
cavity of the pelvis, and is continuous with the transversalis and iliac fascia 1 . It is 
attached to the brim of the pelvis for a short distance at the side of the cavity, and 
to the inner surface of the bone round the attachment of the Obturator interims. 


453.—Side View of the Pelvic Viscera of the Male Subject, showing 
the Pelvic and Perimeal Fascia;. 



At the posterior border of this muscle, it is continued backwards as a very thin 
membrane in front of the Pyriformis muscle and sacral nerves, behind the branches 
of the internal iliac artery and vein, which perforate it, to the front of the sacrum. 
In front it follows the attachment of the Obturator internus to the bone, arches 
beneath the obturator vessels, completing the orifice of the obturator canal, and at 
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PELVIC FASCIA. 

t 

the front of the pelvis is attached to the lower part of the symphysis pubis. At the 
level of a line extending from the lower part of the symphysis pubis to the spine of 
the ischium, is a thickened whitish band; this marks the attachment of the Levator 
ani muscle to the pelvic fascia, and corresponds to its point of division into two 
layers, the obturator and recto-vesical. 

The obturator fascia -descends and covers the Obturator internus muscle. It 
is a direct continuation of the pelvic fascia below the white line above mentioned, 
and is attached to the pubic arch and to the margin of the great sacro-sciatic liga¬ 
ment. From its attachment to the pubes a process is given off which is continuous 
with a similar process from the opposite side, so as to close the front part of 
the outlet of the pelvis, forming the posterior layer of the triangular ligament. 
This fascia forms a canal for the pudic vessels and nerve in their passage forwards to 
the perin*eum, and is continuous with a thin membrane which covers the inmnseal 
aspect of the Levator ani muscle, called the igc/uo-rectal (anal) fascia. 

Th ejrecto- vesical fascia (visceral layer of the pelvic fascih) descends into the pelvis 
upon the upper surface of the Levator ani muscle, and invests the prostate, bladder, 
and rectum. From the inner surface of the symphysis pubis a short rounded band 
is continued to the upper surface of the prostate and neck of the bladder, forming 
the pubo-prostatic or anterior true ligaments of the bladder. At the side, this 
fascia is connected to the side of the prostate, enclosing this gland and the vesico- 
px-ostatic plexus of veins, and is continued upwards on the surface of the bladder, 
forming the lateral true ligaments of the organ. Another prolongation invests the 
vesiciiloe seminales, and passes across between the bladder and rectum, being con¬ 
tinuous with the same fascia of the opposite side. Another thin prolongation is 
reflected round the surface of the lower end of\lie rectum. The Levator ani muscle 
arises from the point of division of the pelvic fascia; the visceral layer of the fascia, 
descending upon and being intimately adhdkent to the upper surface of the muscle, 
while the under surface of the muscle is covered by a thin layer derived from the 
obturator fascia, called the ischio-rectal or anal fascia. In the female, the vagina 
perforates .the rccto-vcsiaal fascia, and receives a. prolongation from it. 
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AnnoMHN, (1.38; apertures found in, 038; 
boundaries of, 038; lymphatics of, 40i ; 
muscles of, 240; regions of, 030; viscera 
of, 030 

Abdominal aorta, 387; branches of, 300; 
surgical anatomy of, 380; muscles, 240; 
ring external, 250, 700; internal, 700; 
viscera, position of, 030 ! 

A Mucous nerve, 520 [ 

AM actor indicis muscle, 288 
Abductor minimi digiti muscle, (hand) 287, 

( foot) 320 

Abductor pollicis muscle, (hand) 285, (fool) 
310 : 

Aberrant duct of testis, 748 
Absorbent glands, 453 i 

Absorbents, 453 
Accelerator urin;e muscle, 785 
Aecessorii orbicularis oris, 210 
Accessorius ad saero-lumbalem muscles, 245 
Accessorius pedis, 321 

Accessory obturator nerve, 557; palatine 
canals, 51 ; pudic artery, 404 
Acervulus cerebri, 500 • 

Acetabulum, 118 

Acromial end of clavicle, fract ure of, 200 
Acromia] nerves, 537; region, muscles of, j 
207 : thoracic artery, 373 
Aoromio-clavieiilar joint, 172 
Acromion process, 8 !); fracture of, 200 
Actions of muscles. See each Group of • 
Muscles. 

Adductor brevis muscle, 302 ; longtis ywxt-le, 
302; magnus muscle, 802; pollicis muscle, | 
(hand) 287, (foot.) 322 
Adipose tissues, xlvii 
Aflerent vessels of kidney, 723 
Aggregate glands, 657 
Air-cells, 718 
Air-sacs of lung, 713 

Aim of vomer, 54 j 

Alar ligaments of knee, 104; thoracic artery, 
373 • . 

Alimentary canal, 010; subdivisions of, 019 
Allantois, cxxiv, 733 
Alveolar artery, 340 ; process, 47, 50 
Alveoli of lower jaw, 50 ; of upper jaw, 47 ; 

formation of, 620; of stomach, 650 
Amnion, cxxiii 
Amphiartbrosis, 148 

Ampullae of semicircular canals, 013; of 
tubuli lactiferi, 763 * 

Amygdalae, 631; of cerebellum, 503 
Anal fascia, 793 
Anastomosis of arteries, 327 
Anastomotica magna of brachial, 378; of 
femoral, 415 

Anatomical neck of humerus, 92; fracture 
of, 290 J 


Anconeus muscle, 281 
Andersch, ganglion of, 525 
Aneurisms of abdominal aorta, 389; of arch 
of aorta, 332; of thoracic aorta, 380 
Angle of jaw, 57 ; of pubes, 118; of rib, 80; 
sac ro-vertebral, 13 

Angular artewv, 8,44; movement. 150; pro 
cess, external, 27 ; internal, 27 ; vein, 428 
Animal constituent of bone, lvii 
Ankle-joint, 197; relations of tendinis and 
vessels to, l !)8 

Annular ligament of radius and ulna, 179; 
of wrist, anterior, 284 ; posterior, 284 ; 
of ankle, anterior, 317; external. 3t8; 
internal, 318; of stapes, 610 
Annulus ovalis, 680 
Auotpalous nmscle, 214 

Anterior annular ligament, (wrist) 284 ; 
(iVikln) 317 : chamber of eye, 597 ; crural 
nerve, 558 : dental canal, 45 ; ethmoidal 
cells, 41; fontanelle, 42; fossa of skull, 
• 61 ; nasal spine, 48 ; palatine canal, 47, 
00 ; palatine fossa, 47, 60 ; region of skull, 
09 ; triangle of neck, 350 
Antihelix, (503; fossa of, 003 
Antitragicus nmscle, 005 
Antitragus, (504 
Antrum of Highmore, 46 
Anus, 760; development of, civ; muscles of, 
783 


Aokia, 328; development- of, exlv ; abdo¬ 
minal, 387; branches of, 890; surgical 
anatomy of, 389 

Aorta, artfh of, 828; ascending part 



anatomy of, 882; transverse portion of, 
834 ) 


Aoi;ta, descending, 385 ; thoracic, 385; bran¬ 
ches of, 386; surgical anatomy of, 380 
Aortic opening of diaphragm, 260; of heart, 
68 !); plexus, 575; semilunar valves, 689; 
sinuses, 689 

Aponeurosis, 205; of deltoid, 267; of ex¬ 
ternal aoblique in inguinal region, 765; 
infra-spinous, 270; of oceipito-frontalis, 
, 209; subscapular, 268 ; of soft palate, 630; 

supraspinous, 209; vertebral, 242 
Appendages of eye, 699; of skin, evi; of 
uterus,*768 

Appendices epiploic®, 647 
Appendix of -right auricle, 684; of left 
auricle, 688: vertniformis, 65!) 

Aqua labyrintni, 016 

Aquseductus cockle®, 33, 614; vestibuli, 
33, 618; Fallopii, 33, 008; Sylvii, 499 
Aqueous humour, 697 
Arachnoid of braiu, 473; of cord, 408 
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Arantii corpora, 087, 080 
Arbor vitae uterine, 757; vitae of cerebel¬ 
lum, 1503 

Arch of aorta, 328; peculiarities of, 331; 
branches of, 332; surgical anatomy, 332 ; 
of pubes, 121; of a vertebra, 2; supra¬ 
orbital, 20; crural or femoral, 778 ; palmar 
superficial, 382, deep, 37!); plantar, 424; 
zygomatic, 08 

Arches, pharyngeal, cxxxiv; aortic (foetal), 
cxliv 

Areiform fibres of medulla oblongata, 478 

Area, germinal, cxxi 

Areola of breast, 762 * 

Arm, back of, muscles of, 273; front of, 
muscles of, 271 ; arteries of, 374; bones 
of, 91 ; fascia of, 271 ; lymphatic glands 
of, 458; lymphatics of, 459 ; superficial 
fascia of, 267 ; nerves of, 635)’; veins of, 438 
Arnold’s nerve, 528 ; canal for, 33 ; ganglion, 
519 

Arteria centralis retime, 357 
Arteriae proprim renales, 723, 728 
Arteria* reeeptaouli, 355 
Arteries, development of, cxliv 
Arteries, General Anatom ;/ of, xcii; anas¬ 
tomoses of. 327; capillary, xcv; distri¬ 
bution of, 327; mode of division, 327; 
mode of origin of branches, 327 ; nerves 
of, xeiv ; sheath of, xciv; structure of, 
xcii; subdivision of, 327 ; systemic, 327 ; 
vessels of, xciv 

Arteries or Artery, accessory pudie, 404,; 
acromial thoracic, 373: alar thoracic, 
373; alveolar, 349; anastoiuotiea mag- 
na of brachial, ■ 378 ; of femoral, 415; 
angular, 344; anterior cerebral, 359; 
anterior choroid, 35!); anterior ciliary, 
357; anterior communicating, 35!); an¬ 
terior intercostal, 387; anterior spinal, 
365; aorta, 328 ; abdominal, 387, arch 
of, 328, ascending part, 329, descending 
part, 331; transverse ]>ortion, 330, tho¬ 
racic, 386; articular, knee, 4J 7 ; ascend¬ 
ing cervical, 366 ; pharynget* 1 , 345 ; au¬ 
ditory, 306, 006; auricular anterior, 
346; posterior, 345; axillary, 370; 
azygos of knee, 418 

basilar, 365 ; brachial, 374 ; bronchial, 387, 
715; buccal, 349 ; of bulb, 405 • 

calcanean internal, 424; carotid con/mon, 
335, external, 339, internal, 353 ; cafpal 
ulnar, 385; carpal radial, 381; of ca¬ 
vernous body, 406; centralis retina?, 
357; cerebellar, 365; cerebral, 358, 
300; ascending cervical, 3601 ascending 
pharyngeal, 345; superficial, 307 ; prin- 
ceps, 345; profunda, 369; choroid an¬ 
terior, 369 ; posterior, 366; ciliary, 367 ; 
circle of Willis, 306; circumflex of arm', 
373; of thigh, 414; iliac, 409; super¬ 
ficial, 413; cochlear, 618; coccygeal, 
^00; colica dextra, 303; media, 394 ; 
sinistra, 395; coeliac axis, 390; comes 
nervi ischiadici, 406; phrenici, 368; 
common carotid, 3*55 ; Lliue, 398; com¬ 
municating anterior cerebri, 350; pos¬ 
terior cerebri, 369; communicating 
branch of ulna**, 385 ; coronary of heart, 
333; of lip, 343; cremasteric, 409; 
crico-thyroid, 340; cystic, 391 


( 

Arteries or Artery {continued) 
deep branch of ulnar, 385 ; cervical, 369 ; 
palmar arch, 382; temporal, 349; de¬ 
ferent, 402 ; dental inferior, 348 ; supe¬ 
rior, 349 ; descending aorta, 885 ; pala¬ 
tine, 360; digital plantar, 425; digital 
of ulnar, 385; dorsal of penis, 405; of 
scapula, 373 ; dorsalis liallucis, 421 ; in¬ 
dicts, 381, lingute, 341, pedis, 420, polli- 
cia, 381 

epigastric, 409 ; superior, 368, superficial, 
413; ethmoidal, 357; external carotid, 
339, plantar, 424, iliac, 407 
facial, 342; femoral, 409; deep, 413; 
frontal, 357 

gastric, 390, 392 ; gastro-duodenalis, 391 ; 
gastro-epiploica dextra, 391 ; gastro-epi- 
ploica sinistra, 393 ; gluteal, 407 ; inte¬ 
rior, 407 

helicine, 743 ; hfemorrhoidal external, 405 ; 
middle, 402, superior, 395; hepatic, 890; 
hyoid branch of lingual, 341 ; of superior 
thyroid, 340; hypogastric in foetus, 
401 ; 693 

ileo-colic,393; iliac common, 308; external, 
407 ; internal, 400 ; ilio-lumbar, 406 ; 
inferior cerebellar, 306 ; dental, 348; 
labial, 343; laryngeal, 340 ; mesenteric, 
394, profunda, 378, pyloric, 891 ; thy¬ 
roid, 36(5; infraorbital, 349; innomi¬ 
nate, 333; intercostal, 387; anterior, 868; 
superior, 868; internal auditory, 618; 
carotid, 358 ; iliac, 400 ; mammary, 30M ; 
maxillary, 347 ; plantar, 424 ; interos¬ 
seous ulnar, 384; of foot, 421 ; of hand, 

881, ’882; intent ini tenuis, 393 

labial inferior, 843 ; lachrymal, 860 ; la¬ 
ryngeal superior, 340, inferior, 340; 
lateral sacral, 407; spinal, 365; lateralis 
nasi, 344; lingual, 841; long ciliary, 
357; thoracic, 373 ; lumbar, 897 
malleolar, 420; mammary internal, 368; 
masseteric, 34!) ; maxillary internal, 
347 ; median of fore-arm, 384, of spinal 
cdi'd, 86 ( 1 ; mediastinal, 308 ; posterior, 
387 ; meningeal anterior, 365, middle, 
348, small, 348; from occipital, 345; 
frpm pharyngeal, 846; from vertebral, 
305; mesenteric inferior, 304, superior, 
893; metacarpal, 381 ; metatarsal, 421 ; 
middle cerebral, 359; sacral, 397: 
musculo-phrenic, 368; mylo-hyoid, 349 
nasal, 350; of ophthalmic, 357; of septum, 
344; nutrient of humerus, 378; femur, 
415; fibula, 424; radius, 384; tibia, 424; 
ulna, 384 

obturator, 402; occipital, 344; oesopha¬ 
geal, 387; ophthalmic, 355; orbital, 
348; ovarian, 396 

palatine, ascending, 343; descending, 350; 
posterior, 360, of pharyngeal, 346; pal¬ 
mar arch, superficial, 382, deep, 379; 
palmar interossei, 382 ; palpebral, 357 ; 
pancreatic, 392; pancreatico-duodenalis, 
391 ; inferior, 393 ; perforating, of band, 

882, of thigh, 414, of foot, 424, of inter¬ 
costal, 808, plantar, 424; pericardiac, 
368, 386; perinseal, superficial, 405, 
transverse, 405; peroneal, 423, anterior, 
424; pharyngea ascendens, 346; phre¬ 
nic, 396; popliteal, 416; posterior au- 
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ARTERIES or ARTERT ( continued ) 

ricular, 346, cerebral, 30(5, communicat¬ 
ing, 359, meningeal, from vertebral, 306, 
palatine, 360; princepa cervicis, 346, 
pollicis, 381 ; profunda of arm, inferior, 
378, superior, 377, cervicis, 309, femoris, 
411, 413; pterygoid, 349, pterygo¬ 
palatine, 360; pudic, deep external, 413; 
superficial external, 413, internal, 403; 
pulmonary, 425, 716; pyloric, inferior, 
391 ; of hepatic, 391 

radial, 378; radialis indicia, 382; ranine, 
341; recurrent interosseous, 386, radial, 
380; ulnar anterior, 383, posterior, 383; 
tibial, 422; renal, 39(5 
sacral lateral, 407 ; middle, 307 ; scapular, 
posterior, 307; sciatic, 406; short ci¬ 
liary, 367; sigmoid, 393; spermatic, 
390, 746; spheno-palatine, 360; spinal 
anterior, 305; lateral, 305; posterior, 
3f!5 ; median, 365; splenic, 392; storno- 
mastoid, 340; stylo-mastoid, 34ft ; sub¬ 
clavian, 369; sublingual, 341 ; sub- 
maxillary, 343; submental, 343; sub- 
scapular, 373; superficial cervical, 3(57 ; 
circumflex iliac, 413; peri meal, 406; 
palmar arch, 382; superticialis volte, 
380, superior cerebellar, 300, epigastric, 
3(58, huemorrhoidal, 39ft, intercostal, 308, 
laryngeal, 340, mesenteric,303, profunda, 
377, thoracic, 373, thyroid, 340 ; supra¬ 
orbital, 357, suprarenal, 390, supra¬ 
scapular, 30(5; sural, 417 
tarsal, 421 ; temporal, 340, anterior, 340 ; 
deep, 349; middle, 34(5; posterior, 34(5, 
thoracic, acromial, 373, alar, 373, aorta, 
38(5, long, 373, superior, 373, thyroid 
axis, 3(5(5, thyroid inferior, 36(5; middle, 
333, 334, 718: superior, 340; thyroidea 
ima, 718; tibial anterior, 418, posterior, 
422, recurrent, 420; tonsillar, 343; 
transverse faciitl, 340; transversalis colli, 
307; tympanic, from internal carotid, 
356, from internal maxillary, 3JH 
ulnar, 382 ; recurrent anterior, 383, pos¬ 
terior, 383 ; umbilical in fietus, 401,09ft ; 
uterine, 402 

vaginal, 402, vasa aberrantia, of aim, 370, 
brevia, 302; intestini tenuis, 393, ver¬ 
tebral, 364, vesical inferior, 402, middle, 
402, superior, 402, vestibular, (518; 
Vidian, 350 
Arteriolae recta;, 728 
Arthrodia, 148 • > 

Articular arteries (knee), from popliteal, 
417 

Articular cartilage, 1 

Articular lamella of bone, 14(5, processes of 
vertebrae, 3 

Articulations in general, 146; different 
kinds of, 149 

acromio-clavicular, 172; ankle, 197 ; astra- 
galo-calcanean, 109; astragalo-scapMId, 
201 ; atlo-axoid, 155 

calcaneo-astragaloid, 199; 'ealcaneo-cuboid, 
200 ; calcaneo-scaphoid, 201 ; carpo-* 
metacarpal, 185; carpal, 182, classifica¬ 
tion of, 147; coccygeal, 1(58; costo- 
sternal, 104; costo-transverse, 1G2; 
costo-vertebral, 101 
elbow j 170 


Articulations (continued) 
lemoro-tibial, 191 
• hip, 188 
immovable, 347 
knee, 191 

metacarpal, 185; nietaearpo-pbalangoal, 
187; inetatarso-phalangeal, 203; meta¬ 
tarsal, 203; mixed, 148; movable, 148, 
movements of, 150 

occipito-atloid, 158; occipito-axoid, 158 
pelvis, 107; pelvis with spine, 1(50; pha¬ 
langes, 187 ; pubic, 1(50 
radiorcarpal, 180; radio-ulnar, inferior, 
180, middle, 179 ; superior, 179 
sacro-eoccvgeal, 109; sacro-iliac, 107; 
sacro-sciatic, 1(57 ; sacro-vertebral, 1(5(5; 
scapulo-ohivieular, 172; scapulo-hume- 
ral, 174 > shoulder, 174: sterno-clavicu- 
lar, 170; of sternum, 165 
tarso-metatarsal, 202; tarsal, 100; tem- 
poro-mnxillary, 159; tibio-tibular, in¬ 
ferior, J'.MS, middle, 190, superior, 19(5; 
of tympanic bones, 610 
vertebral column, 161 
wrist, 180 

Arvtamo-epiglottideus superior, 703, inferior- 
703 

Arytieno-epiglottidean folds, 703 
Arytenoid cart ilages, (598 ; glands, 704 
Arytenoid muscle, 702 
Ascending colon, 6(51 

Ascending palatine artery, 343 ; pharyngeal 

• artery, 346 

Astragalus, 137; development of, 143 
Atlas, 4; development, of, 11 
Atlo-axoid articulation, 155 
Atrnbiliary capsules, 731 
A ttollens aurem muscle, 209 
Attrahens aurem muscle, 209 
Auditory artery, (518 ; veins, (518 
Auditory canal, 005 

Auditory meatus, external, 31 ; internal, 32; 

nerve, 625, 01X; process, 32 
Auricle of ear, 603 ; cartilage of, 604 ; liga¬ 
ments At', (504 

Auricle of heart, left, (.588, appendix of, 0sI, 
» (5S8 ; sinus of, 688; right, 084, openings 

in, 086; valves in, 0X6; sinus of, (5X4, 
septum of, 683, 689 

* Auricular artery, posterior, 345, anterior, 

,346 ; fissure, 33, 66; lymphatic glands, 
466 ; nerve of vagus, 528; posterior, from 
facial, 524 ; veins, anterior, 430, posterior, 
430 ; surface of sacrum, 14 
Auriculayis magnus nerve, 636 
Auriculo-temporal nerve, 518 
Auricuki-ventricular groove of llbart, (584 ; 
opening, left, 688; opening, right, 086 
, Axes of the pelvis, 121 
Axilla, 369 ; dissection of, 262 
Axillary artery, 370 ; peculiarities, 372; sur¬ 
gical* anatomy of, 372 ; branches of, 373 ; 
lymphatic glands, 459; space, 309“; vein, 
440 

Axis, or second vertebra, 5; development 
of, 11 

Axis, cerebro-spinal, 407 ; eoeliac, 390; thy¬ 
roid, 360 

Axis-cylinder of nerve-ttibes, lxxiii 
Azygos artery, articular, 418; veins, 442; 
uvula; muscle, 234 
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Back, museles of, first layer, 288; second 
layer, 241 ; third layer, 242 ; fourth layer, 
248 ; fifth layer, 240 * 

Ball-and-socket joint. See Enartlirodia 
Bartboline, duct of, 038; glands of, 754 
Base of brain, 487 ; of skull, 61 ; external 
surface, 64 ; internal surface, 61 
Basilar artery, 366 ; membrane of cochlea, 
615 ; process, 21 ; suture, 00 
BasilSe vein, 439 ; median, 439 
Basio-glossiiS muscle, 229 
Basis verlebriirmn venae, 444 
Bauhin, valve of, 659 * 

Beale, Dr., on terminations of motor nerves, 
xc 

Bend of elbow, 375 

Biceps muscle of arm, 272 ; of thigh, 308 
Bicipital groove, 92 
Bicuspid teeth, 022 

Biliary ducts, 671, 673 ; structure of, 673 
Biventer cervicis muscle, 216 
Bi.AimEU, 782; ligaments of, 784; trigone 
of, 786 ; vessels and nerves of, 786 ; foinnle, 
754 

Blastodermic membrane, cxvii 
Bt.ooi>, General Anatomy of, xxxvii ; glo¬ 
bules, xxxviii 

Blood, circulation of, in adult, 683 ; in foetus, 
693 

Bochdalok, ganglion of, 514; on muscttlus 
triticeo-glossus, 703 note 
Body of a tooth, 621; of a vertebra, 3 
Bonk, General Anatomy of, liii; animal con¬ 
st ituent of, Ivii; apophyses of, 2 ; art i- 
etthir lamella of, 146; oanaliculi of, lvi; 
cancellous tissue of, liii; cells, lvi; chemical 
analysis of, lviii; compact tissue of, liii; 
diploii of, 1 ; development of, lix ; earthy 
constituent of, lviii; eminences and depres¬ 
sions of, 2 ; epiphyses of, 2 ; growt h of, ' 
Ixii; Haversian canals of,lvi, systems of,lvi, 
spaces of, lvii; inorganic constituent of, 
lviii; lacunm of, lvi; lamellae of, lvi; lym¬ 
phatics of, Iv ; marrow of, liv ; piedullarv 
canal of, liv, 1 ; medullary membrane of,liv; 
microscopic appearances, lvi; •nerves of, 
lvi ; organic constituent of, lviii; ossifi¬ 
cation of, lix ; ossifit- centres, number of, 
Ixiv ; periosteum of, liii; spungy tissue of,, 

1 ; vessels of, liv 

Bones, forms of, viz. long, short, flat, mixed, 
irregular, 1 ; number of, in the body, 1 
Bones or Bonk, Descriptive Anatomy of, 1 ; 
astragalus, 137 ; atlas, 4 ; axis, 5 
calcanemn, 136; carpal, 103; clavicle, 84; 
coccyx, 16; cranial, 19; cuboid, 137, 
cuneiform of carpus, 104; of tarsus, 
139 

ear, 609; ethmoid, 39 * 

facial, 43; femur, 122; fibula, 132; fron¬ 
tal, 26 , 

band, 103 ; humerus. 91; hyoid, 74 
ilium, 113; incus, 610; inferior maxillary, 
55; turbinated, 63; innoininate, 112; 
ischium, 115 * <> 

lachrymal, 48; lesser lachrymal, 49; lin¬ 
gual, 74 

magnum, 108; npdar, 49; malleus, 600; 
maxillary, inferior, 66 ; superior, 44; 
metacarpal; 100; metatarsal, 141 
basal, 48 

' a 


Bonks or Bone ( continued ) 
occipital, 20 ; orbicular, 610 
palate, 61; patella, 127; parietal, 23; 
pelvic, 119; phalanges, of foot, 143, of 
hand, 111; pisiform, 106 ; pubic, 117 
radius, 101; ribs, 79 

sacrum, 12; scaphoid of carpus, 104, of 
tarsus, 139; scaptda, 86 ; semilunar, 
104; sesamoid, 144; sphenoid, 34; 
sphenoidal spongy, 38; stapes, 610; 
sternum, 75; superior maxillary, 44 
tarsal, 134; temporal, 29; tibia, J28; tra¬ 
pezium, 100 ; trapezoid, 106; triquetral, 
42; turbinate, superior, 41, middle, 41, 
inferior, 53; tympanic, 34 
ulna, 96; unciform, 108 
vertebra dentata, 5, prominens, 6 ; ver¬ 
tebra) cervical, 3, dorsal, 0, lumbar, 9 ; 
vomer, 54 
Wormian, 42 

Bone, articular lamella of, 146 
Bowman, on structure of kidney, 724 
Brachia of optic lobes, 500 
Brachial artery, 374, branches of, 377, pecu¬ 
liarities of, 375, surgical anatomy of, 370; 
lymphatic glands, 458: plexus, 539; l e¬ 
gion, posterior, muscles of, 281 , 282 ; an¬ 
terior, 274, 277; veins, 489 
Brachialis an tic ns muscle, 272 
Brain, General Anatomy of, Jxxv ; develop¬ 
ment of, cxxxvi 

Brain, 476; base of, 487 ; dura mater of, 
472; interior of, 490; lobes of, 482; 
membranes of, dissection, 472 ; subdivision 
into pafts, 476; upper surface of, 481 ; 
weight of, 476 

Bbauniset Bouchard, table of development 
of foetus from, clviii 
Breasts, 763 
Brim of pelvis, 119 

Broad ligaments of uterus, 756; formation of, 
643 

Bronchi, right and left, 704, septum of, 704, 
in huy, 718 1 

Bronchial arteries, 387, 715; lymphatic 
glands, 465; septum, 701; veins, 448, 
715 ; tubes, see Bronchi 
Brunner’s glands, 657 * 

Bubonocele, 771 

Buccal arteries, 349 ; glands, 620 ; lympha¬ 
tic glands, 456; nerve of facial, 621, of 
inferior maxillary, 617 ; veins, 429 
Buccinator muscle, 217 

Bulb, artery of, 4&5; of corpus cavernosuin, 
743; of corpus spongiosum, 743; olfac¬ 
tory, 607 

Bulbi vestibuli, 754 

Bulbous portion of urethra, 738 

Bulbs of the fornix, 489 

Burns, ligament of, 776 

Bursae mucosa), 147 

Byrste of shoulder, 175; of ham, 416 

Bursal synovial membranes, 147 


Caecum, 659 
Calamus scriptorius, 477 
Calcanean arteries, internal, 424 
Oalcaneo-astragaloid ligaments, 109 
| Calcaneo-euboid ligaments, 200 
I Caleaneo-scaplioid ligaments, 201 
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Calcaneum, 134 
Calcarine fissure, 486 
(Malices of kidney, 72!) 

Callender, Mr., researches on femoral hernia, 
776 

Calloso-roarginal fissure, 486 
Camper’s ligament. See Triangular ligament 
of Urethra 

Canals ok Canal, accessory palatine, 61; 
alimentary, 619 ; anterior dental, 46; pala¬ 
tine, 47; for Arnold’s nerve, 33,; auditory, 
606; carotid, 82, 38; central of modiolus, ! 
614; for chorda tympani,30,607; of cochlea, 
616; crural, 778; dental posterior, 44: 
ethmoidal, 28; femoral, 766; Haversian, of 
hone, lvi ; incisive, 60 ; inferior dental, 67 ; 
infra-orbital, 48 : inguinal, 768; for Jacob¬ 
son's (tympanic) nerve, 33; lachrymal, 
603; naso-palatine, 47; of Nuck, 761, 762 ; J 
of Petit, 699; palatine posterior. 61 ; an- j 
terior, 47; pterygo-palatine, 36; sacral, j 
16 ; spermatic, 768 ; of spinal cord, lxxxii; 1 
spiral of cochlea, 613; of modiolus, til4 ; 
semicircular, 613; for tensor tvmpani, 33, 
608; tcmporo-malar. 60; vertebral, 19; 
Vidian, 38 ; of Wirsung, 676 
Canaliculi of bone, lvi; of eyelids, 003 
Canalis spiralis modioli, 614 
t 'ancellous tissue of bone, 1, liii 
Canine eminence, 44 ; fossa, 44; teeth, 622 
Canthi of eyelids, 600 
Capillaries, xcv 

Capsular ligament of hip, 189 ; of knee, 193 : 
of shoulder, 174; of thumb, 186; of ver¬ 
tebra), J 64 * 

Capsule of (Jlisson, 669; of lens, 698; in 
betas, cxl ; ol' kidney, 722 
(’apsides, suprarenal, 730 
Caput cornu posterioris, lxxx; gallinaginis, 
737 

Cardiac lymphatics, 466 ; nerves, 672 ; from 
pneumogastric, 62!); plexus of nerves, 
deep, 672 ; superficial, 573 ; veins, 451 
Cardinal veins, beta), cxlvi 
Carotid artery, common, 335; branches of 
(occasional), 338; peculiarities of, 337; 
surgical anatomy of, 338; external, 33!); 
branches of, 340,; surgical anatomy of, 
339; internal, 353 ; branches of, 365 ; pe¬ 
culiarities of, 355 ; surgical anatomy, 355 
Carotid branch of Vidian, 617 
Carotid canal, 32, 33; ganglion, 570; plexus, 
670; triangle inferior, 350; triangle supe¬ 
rior, 361 • . 

Carpal arteries, from radial, 381; from ulnar, 
385; ligaments, 183 

Carpo-metacarpal articulations, 185 * 

Carpus, 103; development of, 111; articu¬ 
lations of, 182 

Cartilage, Gmeral Anatomy of. xlix ; cos¬ 
tal, li; articular, 1; fibrous, li; inter¬ 
cellular substance of, 1; reticular, liii; 
temporary, xlix • 

Cartilage, Descriptive. Anatomy i 
arytenoid, 698; of auricle, 604 
of bronchi, 713 

costal, li, 82; cricoid, 697; cuneiform, 698 
of ear, 604, 606, 609; ensiform, 77; of 
epiglottis, 698 
of larynx, 006 
of the nose, 682 


Cartilage, Descriptive Anatomy (continued ) 
of the pinna, 604 

. of Santorini, 698 ; semilunar of knee, 193; 
of septum of nose, 683 
tarsal, 600; thyroid, 696; of trachea, 706 
of Wrisburg, 698 
xiphoid 77 

Cartilago triticea, 09!) 

Caruncula laehrymalis, 002 ; tnamillaris, 607 
Caruneulaj myrtiformes, 764 
Caaserian vel Gasserian 
Cauda otjuina, 600 

Cava interior, 448 ; peculiarities, 448; supe¬ 
rior, 442 

Cavernous body, artery of, 405; groove, 36 ; 
nerves of penis, 678; plexus, 670; siuus, 
435; nerves in, 520 
Cavities of reserve (teeth), 628 
Cavity, cotyloid, 117; glenoid, 90; of pelvis, 
119 ; sigmoid, 98 

Cells, xliii; of bone, lvii; ethmoidal, 40; 

mastoid, 31; of Corti, 016 ; of Deiters, 616 
Cellular tissue, lymphoid, xlvii; mucoid, 
xlvii ; ret.iform, xlvii 
Cement of teeth, 625; formation of, 627 
Central lobe of cerebrum, 485 
i Centres of ossification, lxiv 
j Centrum ovale majus, 491 ; minus, 491 
j Cephalic vein, 439 ; median, 439 
j Cepjialo-pharvngeus muscle, 232 
j Cerebellar arteries, anterior, 366; superior, 
j 300 ; inferior, 30o ; veins, 434 
; Cere belli incisura, anterior, 502; posterior, 

! 602 

Cerebellum, 501; corpus dentatum of, 504 ; 
hemispheres of, 602; laminie of, 503; 
lobes of, 603; lobulus centralis of, 502; 
median lobe of, 602; peduncles of, 604; 
structure of, 603 ; under surface of, 602 ; 
upper surface of, 602 ; the valley of, 602 ; 
ventricle of, 604 ; weight, of, 601 
Cerebral arteries, 358 ; anterior, 359, middle, 
369, posterior, 366; convolutions, 481 ; 
lymphatics, 456; veins, 433; ventricles, 492 
Cereuko-jA’inal Axis, 407fluid, 474; 
nerves, btxxiv 

Cerebrum, 475, 481; base of, 187; com¬ 
missures of, 498; convolutions of, 481; 
crura of, 400; fibres of, 501 ; fissures of, 

’ 48,3 ; general arrangement of its parts, 490; 
grey matter of, Ixxiv, 481 ; hemispheres of, 
48J ; interior of, 490; labia of, 491; lobes 
of,* 481; peduncles of, 490; structure of, 
501 ; sulci, 481 ; under surface, 487 ; upper 
surface, ,481 ; vent ricles of, 492, 504 
Ceruminous glands, 606 
Cervical .artery, ascending, 366 ; superficial, 
367 ; princeps, 345; profunda, 369 
Cervical, fascia, 221 

tlervical ganglion inferior, 571, middle, 671, 
superior, 570 

Cexvical ^lymphat ic glands, deep, 457, super¬ 
ficial, 467 

Cervical nerves, 534, anterior branches of, 
635, posterior branches of, 638; roots of, 
634 

Cervical plexus, 535, deep branches of, 637, 
posterior, 53!); superficial branches of, 536 
Cervical veins, transverse,* 431; vertebras, 3 
Cervicalia ascendens muscle, 246 
! Cervico-faeial nerve, 524 
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Cervix cornu posterioris, lxxx ; uteri, 756 
Chambers of the eye, 597 
Check ligaments, 158 * 

Cheek, muscles of, 216 
Cheeks, structure of, 620 
Chest, muscles of front, 268, side, 266 
Chiasma, or optic commissure, 508 
Chondro-glossus muscle, 229 
Chorda dorsalis, cxxi, cxxxii 
Chorda tympani nerve, 628, 612 
Chord® tendine®, of right ventricle, 687 ; of 
left, 690 ; vocales, 701; Willisii, 435 
Chorion, cxxvi 

Choroid arteries, anterior, 359; posterior, 
366; coat of eye, 589; plexus of lateral 
ventricle, 493; of fourth ventricle, 606; 
of third ventricle, 498 ; veins of brain, 434 
Chyle, xlii 

Chyli rcceptaculum, 454 
Cilia, or eyelashes, 601 

Ciliary arteries, 357, 599; ganglion, 612; 
ligament, 692; muscle, 692; nerves, long, 
612; processes of eye, 500 
Circle of Willis, 366 
Circular sinus, 430 

Circulation of blood in adult, 083, in foetus, 
693 

t 'ircumduct ion, 160 
Circumferential fibro-cartilage, lii 
Circumflex artery of arm, anterior, $74 • 
posterior, 373; of thigh, external, 414; 
internal, 414; iliac artery, 409; super¬ 
ficial, 413; iliac vein, 447; snperfieialp 
445; nerve, 542 
Circumflexus palati muscle, 233 
Clarke, Lockhart, his researches on the brain, 
Ixxvi ; spinal cord, lxxviii 
Clavicle, 84; development of, 86; fracture 
of, 289 

Clavicular nerves, 637 

Clinoid processes, anterior, 37 ; middle, 36 ; 
posterior, 86 

Clitoris, 753; frmmun of, 763; lymphatics 
of, 462 ; muscles of, 763, 787 ; prepuce of, 
753 * ‘ 4 

Cloaca, civ * 

< -occygeal artery, 406 ; gland, 397 ; nervesy. 
560 

Coccygeus muscle, 789 

Coccyx, 16; development of, 17 , * 

Cochlea, 613; arteries of, 618; central is 
of, 614 ; cupola of, 614 ; denticulate lamina 
of, 615; infundibulum of, 614; lamina 
spiralis of, 614, membranous zone of, 
616 ; nerves of, 618; osseous zope of, 616; 
seal® of, 614; spiral canal of, 614 ; veins 
of, 618*' . . • 

Cochlear artery, 618 ; nerve, 618 
Cnclilearis muscle, 616 i 

Cochleariform process, 608 
Cosliac axis, 3fX); plexus, 676 
Colica dextra artery, 393; media, 384; sicis- 
tra, 895 

Collateral circulation. See Surgical Anatomy 
of each artery; collateral fissure, 486 
Collecting tubes of kidney, 726* 

Colies’s fracture, 292 
Colon, 661 

Columella cochleae *614 

Column® came® of left ventricle, 689, of 
right ventricle, 687 ; papillares, 087, 689 


Columna nasi, 682 

Column, posterior vesicular, of spinal cord, 
Ixxxii 

Columns of abdominal ring, 766; of medulla 
oblongata, 476; of spinal cord, 470; of 
vagina, 766 

Comes nervi ischiadici artery, 406; pbrenici 
artery, 368 

Commissure, simplex, of cerebellum, 602; 

brevis, ef cerebellum, 603 
Commissures of flocculus, 603; optic, 608 
Commissures of brain, anterior, 498; middle 
or soft, 498 ; posterior, 498; of spinal cord, 
grey, 471; -white, 471 
Common ligaments of vertebrae, 161 
Oommunicans noni nerve, 637 ; peronei, 666 
Communicating artery of bram, anterior, 
369, posterior, 369; from dorsalis pedis, 
421 ; from ulnar, 386 
Compact tissue of bone, liii, 1 
Complexus muscle, 246 
Compressor narium minor, 214, nasi, 214 
sacculi laryngis, 703, urethr®, 788 
Conarium, 600 

Conception, where effected, cxvi 
Concha, 603 

Condyles of Bones. See Bones 
Condyloid foramina, 22 ; fossre, 21; proeess, 
67 ; veins’ posterior, 432, 435 
Congenital fissures in cranium, 43; hernia, 
771 

Conglobate glands, 463 
(!oni vasculosi, 748 

Conjoined tendon of internal oblique and 
transvewalis, 262, 767 
Conjunctiva, 601 
Connecting tibro-cartilages, lii 
Connective tissue, xliv 
Conoid ligament, 173 

Constrictor inferior muscle, 231 ; meditis, 
231 ; superior, 23] ; istlilni faucium, 234 ; 
urethr®, 788 
Conus arteriosus, 686 
Convolution of corpus callosum, 486 
Convolutions of cerebrum, structure of, Ixxvi, 
481 

Comco-acromial ligament, 174 ; coraco- 
hrackialis tuuscle, 27.1 ; coraco-elavicular 
ligament, 172; eoraco-humeral ligament, 
176 

Coi-Rcoid ligament, 174; process, 90; pro¬ 
cess, fracture of, 290 
Cord, spermatic, 746 ; umbilical, cxxviii 
Oordifqrm tendon of diaphragm, 260 
Oorium of tongue, 680 
Cornea, 587 
Corfticnla laryngis, 098 
Cornu Ammonis, 495 

Cornua of the coccyx, 17 ; of hyoid bone, 74; 
of the sacrum, 14; of thyroid cartilage, 
697 

Coroua glandis, 741 ; radiata, 601 
Gktronal suture, 60 
Coronaria ventriculi artery, 390 
Coronary arteries of lip, 348 ; arteries of 
heart, 333; peculiarities, 333; ligament 
of liver, 666; ligaments of knee, 194; 
plexus anterior, 678; posterior; 673; sinusy 
462; opening of, 686 ; valve, 686 
Corouoid depression, 96; process of jaw, 67; 
of ulna, 98 ; fracture of 201 
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Corpora albicantia, 480; Arautii#687, 689 ; 
cavernosa penis, 742; crura of, 742; caver¬ 
nosa clitoridis, 763; geniculata, 601 ; oli- 
varia, 476; pyramidalia, 476; quadri- 
gemina, 600; restiformia, 476; striata, 492 
Corpus callosum, 488, 491; convolution of, 
486; genu of, 492, peduncles of, 402, 
ventricle of, 491; dentatum of cerebellum, 
604; of olivary body, 476; fimbriatum, 
495; Higbmorianum, 747; luteum, 761; 
spongiosum, 742 

Corpus cavernosum, artery of, 405 
Corpuscles, blood, xxxviii 
Corpuscles, Malpighian, of kidney, 723; of 
spleen, 678 

Corrugator supercilii muscle, 210 
Corti, cells of, 616; membrane of, 615; organ 
of, 616 

(Cortical columns, 723; cortical arches, 723 
Cortical substance of brain, 481; of kidney, 
722; of suprarenal capsules, 731; of teeth, 
625 

Costal cartilages, 82; connection with ribs, 
165 

Gosto-davicular ligament, 171; eosto-cora- 
coid fascia, 265; costo-sternal articula¬ 
tions, 164; costo-transverBe articulations, 
162; costo-vertebral articulations, 161 ; 
costo-vertebral ligaments, 161; costo- 
xiphoid ligaments, .165 
Cotunnius, nerve of, 516 
Cotyloid cavity, 117: ligament, 100; notch, 
117 

Coverings of direct inguinal hernia, 772; of 
femoral hernia, 781; of oblique,. 770; of 
testis, 744 

Cowper's glands, 741, 788 

Cranial bones, 19; articulations of, 69 

Cranial fossae, 61 

Obanial Nerves, 606, first pair, 506, second, 
507, third, 608 fourth, 609, fifth, 510, 
sixth, 620, seventh, soft portion, 525, hard 
portion, 521, eighth, glosso-pharyngeal, 
525 ; vagus, 527 ; spinal accessory, 530; 
ninth, 630 « * 

Cranial sutures, 59 

Cranium, 19; development of, 41 ; congenital 
fissures in, 43 ; lymphatics of, 456 • 

Cremaster muscle, 768; formation of, 768 
Cremasteric artery, 409; fascia, 768 
Crest, frontal, 27 ; of ilium, 115 ; nasal, 44 ; 
occipital, §0; internal, 21 ; turbinated, of 
palate, 61; of superior maxillary, 47 ; of 
pubes, 117 ; of tibia, 130 , 

Cribriform fascia, 774, plate of ethmoid’ 39 
Crico-arytsenoideus lateralis muscle, 702; 

posticus muscle, 701 * 

Crico-thyroid artery, 840; membrane, 699; 

muscle, 701 
Cricoid cartilage, 697 
Crista galli, 39 ; ilii, 115; pubis, 117 
Grown of a tooth, 621 

Crucial anastomosis, 414; ligaments of knee,* 
198 

Crura cerebri, 400; of corpora cavernosa, 
742 : cerebelli, 504; of clitoris, 763; of 
diaphragm, 260; of fornix, 496 
Crural arch, 766,776, deep, 778 ; canal, 779; 
nerve, anterior,. 558; ring, 779; sheath, 
777; septum, 780 
Crureus muscle, 300 

3 


Crus penis, 742 
Crusta petrosa of teeth, 025 
Qrypts of Lieberkiihn, 667 
Crystalline lens, 598 
Crystals, blood, xli 
Cuboid lame, 136 
Cuueate lobe, 487 

Cuneiform bone, hand, 104; foot, external, 
141, internal, 140, middle, 140, cartilages, 
698 

Cupola of cochlea, 614 

Curling, Mr., on the descent of the testes, 751 

Curvatures of the spine, 17 

Cuspidate teeth, 622 

Cutaneous branches of accessory obturator, 
657 ; of anterior tibial nerve, 667; of cer¬ 
vical plexus, 636; of circumflex, 648; 
of dorsal nerve of penis, 562; of dorsal 
nerves, 650; of external popliteal, 606; 
internal, 665; of inferior hsemorrhoidal 
nerve, 602; of iliohypogastric, 664; of 
ilio-inguinal, 554; of intercostal nerves, 
562; of lesser sciatic nerve, 664; of 
lumbar nerves, 553; of median, 546; of 
musculo-spiral, 549; of ulnar nerve, 647 ; 
of arm, musculo-cutaneous, 546; internal, 
545; lesser internal, 545, of but tock and 
thigh, 558, of inguinal region, 778, of 
ischio-rectal region, 783; from obturator, 
56£, of thigh, external, 567, internal, 568, 
middle, 668 ; of patella, 558; of perimeal 
nerve, 562 ; plantar nerve, 505; of pos- 
• terior tilml, 566 ; of radial, 549; of sacral 
nerves, 500; of ulna, 647 
Cuticle of skin, civ 
Cutis vera, cii 

Cystic artery, 301 ; duet, 073, valve of, 678 ; 
plexus of nerves, 575 ; veins, 461 


Partes, 744 

Decussation of optic nerves, 608; of pyramids, 
476 

Decidua, cxxvi; serotina, cxxvii 
Deciduous teeth, 021. 

Deep crural § arch, 778; palmar arch, 370; 

• perimeal fascia, 787 
Deferent artery, 402 
Deglutition, actions of, 231, 234 
Dteiteiy, cells of, 616 
Deltoid aponeurosis, 267 ; muscle, 267 
Dens sapientim, 623 

Dental artery, inferior, 348; superior, 849; 
canal, anterior, 46, inferior, 67, posterior, 
44; follicles, 628; groove, 625,628; nerves, 
anterior, 514, inferior, 618, posterior, 613; 
pulps, 6^8; sacs, 628 ; tubnii, 62#; vein, 
inferior, 430 
Dentate fissure, 486 
Denticulate lamina of cochlea, 615 
Dentine, 624, formation of, 627 
Depressions for Pacchionian bodies, 24 
Depressor alte nasi, 214; anguli oris, 216; 

epiglottidis, 703; labii inlenoris, 216 
Derma, or true skin, cii 
Descending aorfk, 385; colon, 661 
Deseendens noni nerve, 682 ■ 

Descent of testicle, 751 
Development of atlas. If; axis, 11 ; ali¬ 
mentary canal and its appendages, 
cxlviii; arteries, cxliii 
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Development ( continued ) 
bone, ]ix 

carpus, 111 ; clavicle, 86 ; coccyx, IS ; 

cranium, 41, cxxxiv 
ear, cxli; ethmoid, 41; eye, cxxxix 
face, cxxxiv; femur, 127; fibula, 184; 

foot, 148; frontal bone, 28 
genital organs, cl 

hand, 111; heart, cxliii; humerus, 06 ; 

hyoid bone, 76 
inferior turbinated bone, 64 
lachrymal bone, 40 ; lens, cxl; lower jaw, 
60 ; lumbar vertebras, 11 
malar bone, 60; mammas, cxlii; metacar¬ 
pus, 111; metatarsus, 148 ; muscles, 
cxliii 

nasal bone, 44; nervous centres, cxxxvi; 
nose, cxlii 

occipital bone, 23 ; os innominatum, 118 
palate, cxxxvi; palate bone, 63; parietal 
bone, 26; patella, 128; permanent, teeth, 
626; phalanges of hand, 112, of foot, 
143 

radius, 103; ribs, 81 

saerum, 16; scapula,IK); seventh cervical, 
11; skin, cxli; sphenoid, 38; spine, 
cxxxii; sternum, 77 ; superior maxillary 
bone, 48 

tarsus, 143; temporary teeth, 626; tem¬ 
poral bone, 34; tibia, 132 r 

ulna, 101 

veins, exlvi; vertebrae, 10; vomer, 65 
Wormian, 42 f • 

Development of organs, chronological table j 
of, elviii 

Diameters of pelvis, 121 

Diaphragm, 250; development of, cl; lym¬ 
phatics of, 466 
Diaphysis, lxiv 

Diarthrosis, 148, rotatoria, 140 
Digastric muscle, 226; fossa, 31; lobe of 
cerebellum, 503; nerve, from facial, 624 
Digestion, organs of, 610 
Digital arteries from ulnar, .‘185; plantar, 
425 ; cavity of lateral ventrieUf, 402 ; fossa, 
123; nerves from median, 546; from 
radial, 640 ; from ulnar, 647 ; of foot, 5W6 
Dilatator naris, anterior, 214, posterior, 214 
Diploe, 1 ; veins of, 432 
Direct inguinal hernia, 771, course qf, 772, 
coverings of, 772, incomplete, 772 , 

Discus proligerus, cxv 

Dissection of abdominal muscles, 248; arch 
of aorta, 328; arm, 271; auricular 
region, 209 ; axilla, 262 , 

back, 238 

epiertnial region, 207 ; eye, 68Q 
femoral hernia, 773; face, 210; foot, 318 ; 

fore-arm, 274 . i 

gluteal region, 303 

band, 284; heart, left auricle, 688, left 
ventricle, 689, right auricle,‘084, wight 
ventricle, 686; hernia, femoral, 773, in¬ 
guinal, 764 t 

iliac region, 294 # 

inferior maxillary region, Sfl 5 ; infra-hyoid, 
region, 224; inguinal hernia, 764; 
ischio-rectal region, 782 
intermaxillary 'region, 216 
leg, 300, lingual region, 228 
neck, 221’ 


Dissection ( continued ) 
orbit, 211 

palatal region, 232; palm of hand, 284; 
palpebral region, 210; pancreas, 674: 
pectoral region, 262; periruBum, 782, 
787; pharynx, 280; pterygoid muscles, 
219 

radial region, 270 
scalp, 207 

sole of foot, 318; spinal cord and mem¬ 
branes, 467; supra-hyoid region, 226 
temporal muscle, 218; thigh, front of, 206 
hack of, 808 ; inner side of, 801 
Dorsal artery of penis, 405 
Dorsal nerves, 660; peculiar, 662 
Dorsal nerve of penis, 662 
Dorsal vein of penis, 447 
Dorsal vertebrae, 6 ; peculiar, 7 
Dorsales jollicis arteries, 881 
Dorsalis hallucis artery, 421; indicis, 381 ; 
linguae, 341; pedis, 420, branches of, 421, 
peculiarities of, 421, surgical anatomy of, 
421 ; scapulae, 378 
Dorsi-lumbar nerve, 553 
Dorsi-spinal veins, 443 
Dorsum of scapula, 87 
Douglas, pouch of, 756 
Ducts or Duct, of Bartholine, 633 ; biliavv, 
673; of Cowper’s glands, 74L ; cystic,678 : 
ejaculatory, 749 ; of Gaertner, cliv ; galac- 
tophorus, 763; hepatic, 671, 673; of kid¬ 
ney, 729; lactiferous, 763 ; of liver, 671 ; 
lymphatic, right, 455 ; nasal, 603 ; of pan¬ 
creas, 676; parotid, 632; seminal, 740; 
Stenstjn’s, 632 ; thoracic, 454 ; Wharton's, 
632 

Ductless glands: spleen, 676; suprarenal 
capsule, 780; thyroid, 716; thymus, 71K 
Ductus arteriosus, 692; how obliterated in 
foetus, 605 ; communis choleduchus, 073 ; 
pancroaticus minor, 675 ; Riviniani, 633 ; 
venosus, 003; how obliterated, 005 
Duodenal glands, 657 

Duodenum, 652; vessels and nerves of. 658 
Dura mater <nf brain, 472 ; arteries of, 472 ; 
nerves of, 472 ; processes of, 473 ; veins ol, 
472 ; of cord, 467 ; peculiarities of, 46S 


Ear, 603; arteries of, 605,011,618; auditory 
canal, 605; cochlea, 613; internal, or laby¬ 
rinth. 612; membranous labyrinth, 017; 
muscles of auricle, 604; of tympanum, 
610 ; ossicula of, 600 ; pinna or auricle of, 
603; semicircular canals, 613; tympanum, 
606; vestibule, 612 
Burly constituent of bone, liv 
Eighth pair of nerves, 525 
Ejaculatory ducts, 749 
Elastic lamina of cornea, 688 
Elbow, bend of, 375; joint, 176 ; vessels and 
nerves of, 178; anastomoses around, 378 
* Embryo, early human, cxxviii 
Eminence of aqussductus Fallopii, 608; 
canine, 44; frontal, 26; iiio-pectineal, 117 ; 
nasal, 28; parietal, 24 
Eminences and. depressions of bones, 2 
Eminentia articularis, 30; collaterals, 495 
Enamel of teeth, 625; -formation of, 626; 

membrane. 626; organ, 626; rods, 626 
Euarthrosis, 148 
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End-bulbs of Krause, lxxxvii 
End-plates, motorial, of Kiihne, xe 
Endocardium, 691 
Endolympli, 617 
Endothelium, xcii 
Ensiform appendix, 75 
Epencepluilon, cxxxvii 
Epiblast, exviii 

Epidermis, development of, cxlii 
•Epididymis, 746 ; development of, civ 
Epigastric artery, 409; peculiarities, 40U; 
relation to femoral ring, 780; with internal 
ring, 770, superficial, 413, superior, 308; 
plexus, 574; region, 039; vein, 447; super¬ 
ficial, 445 
Epiglottif, 698 
Epiglottic glands, 704 
Epiphyses, lxii, 2 

Epithelium, ciliated, cxi; columnar, cxi; 
pavement' cx; spheroidal or glandular, ' 
cxi. See Various Organs 
Epoophoron, cliii 

Erectile tissue, its struct ure, 743 ; of penis, 
743; of clitoris, 753 

Erector clitoridis, 753, 787; penis, 780; 
spin®, 243 

Eruption of the teeth, 62!) 

Ethmo-sphenoidal suture, 61 £ 

Ethmoid bone, 039, articulations of, 41, eri- ! 
briform plate of. 39, development of, 41 ; 
lateral masses of, 40; perpendicular plat e 
of, 40, os planum of, 40, unciform process 
of, 40 

Ethmoidal artery, 350; canal anterior, 28 ; 
posterior, 28; cells, 40 ; notch, 28, 40; 
process of inferior turbinated, 54; spine, 34 
Ethmoido-frontal suture, 01 
Eustachian tube, 33, 008; valve 085; in 
foetal heart, 094 

Extensor coccygis, 247; brevis digitorum 
muscle? 310; carpi radial is brevior, 280; 
longior, 279; carpi ulnaris, 281 ; commu¬ 
nis digitorum (hand), 281; indicis, 283; 
longus digitorum (foot), 311 minimi 
digiti, 281; ossis metacarpi pollicis, 282; 
primi internodii pollicis, 282; proprius 
pollicis, 311; secundi internodii pollicis, 
282 . • | 
External abdominal ring, 200, 700; annular j 
ligament, 319 ; inguinal liernia, 770; orbi- : 
tal foramina, 37; pterygoid plate, 38; 
spermatic fascia, 250, 700 ; sphincter, 783 j 
Eve, 686; appendages of, 699; chambers of,* j 
597; ciliary ligament, 502 ; musejg, 692 ; 
processes of, 690 ; humours of, 597 ; aque¬ 
ous, 507; crystalline lens, 608; vitreous, 
607 ; membrana pupillaris, 692; chofoid, 
580; conjunctiva, 601, cornea, 587, by a- j 
loid, 697, iris, 692; Jacob’s, 595, retina, ! 
693; sclerotic, 686, pupil of, 691; tunics I 
of, 586; uvea of, 691; vessels of globe of, j 
599 ; elastic lamina of cornea, 688 ' 

Eyeball, muscles of, 211; nerves of, 599; > 
vessels of, 599 j 

Eyebrows, 699 j 

Eyelashes, 601 , j 

Eyelids, 609; cartilages of, 600; Meibomian ! 
glands of, 600: muscles of, 210; tarsal 1 

ligament of, 600 j • 

Eye-teeth, 622 j 


Face, arteries of, 342; bones of, 10, 43; 

lymphatics of, 456; muscles of, 210; 
• nerves of, 621; veins of, 428 
Facial artery, 342; surgical anatomy of, 344; 
transverse, 340; bones, 43; nerve, 521; 
vein, 428 

Falciform process of fascia lata, 775; liga¬ 
ment of liver, 666 

Fallopian tubes, 768 ; development of, cliv ; 
fimbriated extremity of, 758; lymphatics 
of, 403; nerves of, 762; structure of, 758; 
vessels of, 762 

False corpora lutea, 761; ligaments of blad¬ 
der, 734; pelvis, 110; ribs, 70 
Falx cerebelli, 473 ; cerebri, 473 
Fangs of teeth, 621 

Ea sciA, anal, 793; aponeurotic, its structure, 
206; of arm, 271 ; of cranial region, 207 
cervical deep, 221, superficial* 221 ; costo- 
coracoid, 205; cremasteric, 768 ; cribri¬ 
form, 774 

deep, 200; dentata, 495; dorsal of loot, 
319 

fibro-aroolar, its structure, 206, plantar, 
of foot, 318, of fore-arm, 274 
of band, 285 

iliac, 206; infundibuliform, 769; inter- 
columnar, 260, 766; intercostal, 267; 
intermuscular, of arm, 271; of foot, 318; 

, isoliio-iectal, 793 

lata, 297, 774: falciform process of, 775; 
iliac portion, 208, 775; pubic portion, 
298,.776 ; of leg, 309; deep, 314 ; lum- 
borum, 254 
of mamma, 263 
of neck, 221 
obturator, 793 

palmar, 285 ; pelvic, 792 ; perinseal, deep, 
787 ; . superficial, 784; plantar, 318; 
propria of spermatic cord, 745; of 
femoral hernia, 781 
recto-vesical, 793 

spermatic, 250, 706; superficial, 205; of 
inguinal region, 764; of isehio-rectal 
regiob, 782 ; .of thigh, 206 
temporf^, 218; of thigh, deep, 297 ; super¬ 
ficial, 296; of thorax, 262 ; transversal is, 
70S) 

visceral layer of pelvic, 7!>3 
Easi}ieuli*graciJes, 470 ; teretes, 477, 505 
Fasciculus uncifurmis, 488 
Fat, xlvii 

Fauces, isthmus of, 030 
Fecundation of ovum, e.wi 
Female Pecans of Generation : bulbi 
vestibuli, 754 ; oaruncuiae myrtiformes, 
754 ; clitoris, 763 ; development of, civ ; 
fossa navieularis. 752 ; fnenulum pudendi, 
s 762 p glands of Bartlioline, 754; hymen, 
753; labia roajora, 752 ; minora, 752; 
nymph®, 762; prseputiuiu clitoridis, 
#52; \iterus, 766 ; vagina, 755; vestibule, 
753 

Femokal arch, 776; deep, 778 

artery, 409; branches of, 413; peculiari¬ 
ties of, ill; surgical anatomy of, 411 ; 
deep femoral, 413 

canal, 779; variation in size of, according 
to position of limb, T80 
hernia compiete, 781; coverings of, 781 ; 
descent of) 780; dissection of, 773; in- 
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Femoral—( continued ) 

complete, 781; seat of stricture, 78l; 
surgical anatomy of, 778 * 

ligament (Hey’s), 776 
region, muscles of anterior, 290, internal, 
801; posterior, 808; rintr, 779; position 
of surrounding parts, 780 
sheath, 766 

vein, 446: relation of femoral ring, 778 
Femur, 122, articulations of, 127, attach¬ 
ment of muscles to, 127, development of, 
127; fracture of, above condyles, 824, 
below trochanters, 824; head of, 122; 
neck of, 122 , trochanters of, 122 , con¬ 
dyles of, 120 , structure of, 120 ; neck, 
fracture of, 324 

Fenestra ovalis, 007 ; rotunda, 608, 014 
Fenestrated membrane of Henle, xcii 
Ferrein, pyramids of, 726 
Fibres arciformes, 478, 478: tranavers®, 
606 

Fibre-cells, muscular, Ixviii 
Fibres of muscle, 204; of nerves, lxxxiv 
Fibro-cartilagej interarticular, connecting, 
circumferential, and stratiform, li 
Fibro-cartilages, acromio-clavicular, 172; in- 
tercoccygean, 109; intervertebral, 152; of 
knee, 193; of lower jaw, 100; pubic, 170; 
radio-ulnar, 180; sacro-coccygean, 109; 
steruo-clavicular, 171 <■ 

Fibrous cartilage, li; nervous matter, lxxii; 
rings of heart, 690; tissue, white, xliv; 
yellow, xlv * 

Fibula, 132; articulations of, 134; attach¬ 
ment of muscles to, 184 ; development of, 
134; fracture of, with dislocation of the 
tibia, 320 

Fibular region, muscles of, 310 
Fifth nerve, 610; ventricle of brain, 405 
Filum terminale of cord, 469 
Fimbriae of Fallopian tube, 758 
Fissure, auricular, 33; horizontal of cere¬ 
bellum, 503; of ductus venosus, 008; for 
gall-bladder, 668 ; Glaserian, 30, 607 ; of 
liver, 6(58; longitudinal of livor, (!08; 
longitudinal of cerebrum, 481,, 487; of 
lung, 711; maxillary, 45; of medulla* 
oblongata, 476 ; portal, 008 ; pterygo- 
maxillary, GO; spheno maxillary, |59; sphe- i 
uoidal, 37; of spinal cord, 470; Sylvian/ 
488; transverse, of liver, 068; of cere¬ 
brum, 495; umbilical, 668 ; for vena cava, 
008 

Fissures, congenital, in cranium, 43 

calcarine, 480[^collateral, 48&; calloso- 
marginal, 48$; dentate, 486; 
uitra-parietal, 485 t 

parallel, 486; parieto-occipital, 483 
precentral, 484 4 , 

Rolando, 483 
Sylvius, 483 
Flat bones, 1' 

Flexor accessorius muscle, 321; brevis digi- 
torum, 320; brevis minimi digiti, (band) 
287; (foot) 322; brevis pqllicis, (hand) 
286, (foot) 322; carpi radialis, 276; ul- 
naris, 276; digitorum sublimis, 276; digi- 
torum profundus, 277; longus digitorum, 
316; longus pouids, (hand) 277; (foot)* 
316; oasis metacarpi pollicis, 286 
'Floating ribs, 79 


Flocculus, 503 

Foetus, circulation in, 093; Eustachian valve 
in, 093; foramen ovale in, cxliii, 092; 
liver of, distribution of its vessels, 693; 
ovaries in, cliii: vascular system in, pecu¬ 
liarities, 092 

Folds, aryteno-epiglottidean, 708; genital, 
civ; recto-uterine, 760; recto-vesical, 734; 
vesico-uterine, 750 

Follicle of hair, cvii; of intestine, 657 
Follicles, sebaceous, cviii 
Follicular stage of development of teeth, 
028 

Fontanelles, 22, 42 

Foot, arteries of, 420, 424; bones of, 134; 
development of, 143; dorsum, muscles of, 
319; iascia of, 319; ligaments of, 317 ; 
sole of, muscles of, 319; fascia of, 318; 
nerves of, 605; veins of, 440 
Foramen caecum of frontal bone, 27, 62; of 
medulla oblongata, 476; of tongue, 680; 
carotid, 32; condyloid, 22; dental inferior, 
67; ethmoidal, 03; incisive, 66 ; jugular, 
64 ; infra-orbital, 45 ; intervertebral, 19 ; 
lacerum anterius, 87, 63; medium, 03; 
posterius, 64; of Magendie, 468; magnum, 
20; mastoid, 80; mental, 50; of Monro, 
493, 499; obturator, 117; optic, 36, 63; 
ovale of heart, 692 ; of sphenoid, 36, 63; 
palatine anterior, 47, 66 ; posterior, 61, 
66 ; parietal, 24; pterygo-palat iue, 3(5; 
rotundum, 36, 63; sacro-sciatic, 110, 1(58; 
of Summoning, 593; spheno-palatine, 53, 
74; spinosum, 37, 63; sternal, 78 ; stylo- 
mastoidf 33 ; supra-orbital, 27 ; thyroid, 
i 117; vertebral, 4; Vesalii, 37, 63; of 
j Winslow, 045 

| Foramina , 4 sacral, 13; of diaphragm, 260; 
external orbital, 37 ; malar, 49 ; olfactory, 
40; Thebesii, 452, 685 
Forearm, arteries of, 277; bones of, 96; 
fascia of, 274; lymphatics of, 45!); muscles 
of, 274; nerves of, 645 ; veins of, 438 
Foreskin, 741 
Form of lxjnesf 1 

Fornix, 496 ; bulbs of, 489 ; crura of, 40(5 
Fossa of antihelix, 603 ; canine, 44; Condy¬ 
loid,*21 ; oystis felle®*, 608 ; digastric, 31 ; 
digital, 123 ; glenoid, 30 ; of helix, (503 ; 
iliac, 115; infra- and supra- spinous, 87; 
incisive, 44, 66 ; innominate, 603; ischio¬ 
rectal, 782 ; jugular, 67; lachrymal, 28; 

' myrtifonn, 44; navicularis of urethra, 738; 
of Viilva, 762 5 occipital, 21; olfactory, of 
foetus, cxxxv; ovalis, 686 ; palatine ante¬ 
rior, 47 ; pituitary, 36; pterygoid of sphe¬ 
noid, 38; of lower jaw, 57 ; scaphoid, 38; 
scaphoidea, 603; spheno-maxillary, 69; of 
skull, anterior, 61; middle, 63; posterior, 
64; subscapular, 86 ; sublingual, 60; sub¬ 
maxillary, 66 ; temporal, 07; trochanteric, 
123; zygomatic, 68 
Fossae, nasal, 72, 684; of skull, 61 
Fourchette, 762 

Fourth nerve, 609; ventricle, 604 
Fovea centralis retinae, 693; hemispherica, 
612; semi-elliptica, 018 
Fracture of acromion process, 290 
centre of clavicle, 289; acromial end of, 
290; coracoid process, 290; eoronoid 
nroccss of ulna. 291 
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Fracture ( continue rf) 
femur above condyles, 324; below tro¬ 
chanters, 324; fibula, with dislocation 
of tibia, 326 

humerus, anatomical neclc, 290; shaft of, 
291; surgical neck, 290 
neck of femur, 324 
olecranon process, 291 
patella, 325 
Pott’s, 326 

radius, 292; lower end of, 292; neck of, 
292; abaft of, 292, and ulna. 292 
sternal end of clavicle, 290; tibia, shaft of, 
325 

ulna, shaft of, 292 
Frcena of ileo-csecal valve, 660 
Frenulum. cerebri, 601; pudendi, 752; of 
Vieussens’s valve, 501 

1'rsenum clitoridis, 763; labii superioris et 
inferioris, 619; lineuse, 580; prseputii, 
741 

Frontal artery, 357; bone, 26; articulations 
of, 29; attachment of muscles to, 29 ; deve¬ 
lopment of, 28; structure of, 28 ; crest, 27; 
eminence, 26; lobe, 484 ; nerve, 611 ; pro¬ 
cess of malar, 40; sinuses, 28 ; suture, 26, 
29, 60; vein, 428 
Fronto-malar suture, 71 
Fronto-splienoidal suture, 61, 71 
Fundus of bladder, 734 ; of uterus, 756 
Funiculi of nerve, lxxxiv 

Furrow, auriculo-ventricular, 684; genital, j 
civ; interventricular, 684 
Furrowed band of cerebellum, 503 


Gnertner, duct of, nliv 


| Gastric arteries (vnsa brevia), 392; artery, 
390; follicles, 650; nerves from vagus, 
* 530; plexus, 675; vein, 461 
Gastro-colic omentum, 640 
Gastro-duodenal artery, 391; plexus, 575 
Gastro-epiploica dextra artery, 391; sinistra, 
393 

Gastro-epiploic plexus, 575 ; veins, 451 
Gastro-hepatic omentum, 640 
Gastro-phrenic ligament, 648 
1 Gastro-splenic omentum, 646 
Gastrocnemius muscle, 312 
Gelatinous nerve-fibres, Ixxiv 
Gemellus inferior muscle, 307 ; superior, 30 
Generative Organs, development of, cliii 
female, 752; male, 739 
Genial tubercles, 66 
Genio-hyo-glpssus muscle, 228 
Genio-hyoid muscle, 227 
Genital folds, civ; furrow, civ; gland 
(foetal), cliv ; tubercle, civ 
j Genito-crural nerve, 556 
j Genu of corpus callosum, 492 
Germinal area, cxxi; vesicle, cxvi; spot, cxvi 
Gimbernat’s ligament, 250, 767, 777 
Ginglymus, 149 
Giraldfes, organ of, civ 
Gladiolus, 77 

Glands, Ductless, 676; spleen, 676; supra¬ 
renal, 730; thymus, 718; thyroid, 716 
Glands, Lymphatics, c 
Gland or Glands, Secreting, cxiii; ac- 
• cessory of parotid, 032; aggregate, 667; 
arytenoid, 704 

of mrtholine, 754; of biliary ducts, 673; 

Brunner’s, 657 ; buccal, 020 
ceruminous, 006 ; coccygeal. 397 ; Oow- 


Galactophorous ducts, 763 
Galen, veins of, 436, 498 
Gall-bladder, 672; fissure for, 668; structure 
of, 673; valve of, 673 

Ganglion or Ganglia, General Anatomy of, 
lxxxii; of Andorsch, 625; Arnold’s, 619 
cardiac, 573 ; carotid, 670; cephalic, 572; j 
cervical, inferior, 571: muddle, 571 ; 
superior, 670; ciliary, 512; on circum¬ 
flex nerve, 543 

diaphragmatic, 674 • 

on facial nerve,; 522; of fifth nerve, 510 
Gasserian, 510; of glosso-pharvngeal, 625 
impar, 668, 676; mtercarotid, 571; on 
posterior interosseous nerve, 549 
jugular, 525 

lenticular, 612; lingual, 671 ; lumbpr, 676 
Meckel’s, 515; mesenteric, 576 
ophthalmic, 512; otic, 519 
petrous, 625; pharyngeal, 671; of pneutno- 
gastric, 628; of portio dura, 622 
renal, 674; of Ribes, 668; of root of 
vagus, 528 

sacral, 676; semilunar, of abdomen, 674; 
of fifth nerve, 610; solar, 674; spheno¬ 
palatine, 513; of spinal nerves, 634*; 
spirals, 616; submaxillary, 620; supra¬ 
renal, 674; of sympathetic nerve, 568 
temporal, 671; thoracic, 673; thyroid, 
671; of trunk of vagus, 628 
of Wrisberg, 578 

Ganglionic branch of nasal nerve, 512 
Ganglion corpuscles, lxxxiii 
Gasserian ganglion, 82, 510 


per’s, 741, 788 
duodenal, 657 
epiglottic, 704 
gastric, 650 
genital, cliv 
of Haver’s, 147 

labial, 619; lachrymal, 602, of larynx, 
704 ; ’lingual, 581; of Littrd, 738; of 
Luschka, 397 

• mammary, 762; Meibomian, 600; molar, 
620; mucilaginous of Havers, 147 
odoriferse, 741 
’ oesophageal, 637 

fjf Pacchioni, 435, 472.; palatine, 630; 
parotid, 631; peptic, 651; Peyer’s, 667; 
pharyngeal, 630; pineal, 600; pituitary, 
489; prostate, 739 

salivary, 631; sebaceous, cviii; solitary, 
657; sublingual, 632; submaxillary, 
632; sudoriferous, cviii; suprarenal, 730 
thymus, 718; thyroid, 715; tracheal, 706 
of Tyson, 741 
’ uterine, 757 

of vagina, 766; of vnlva, 763 
Glnsiduh* odorifer®, 741; Pacchioni, 436,472 
Gians penis, 741; clitoridis, 763 
Glasenan fissure, 30, 607 
Glenoid cavity, 90;,fossa, 30; ligament of 
shoulder, l’?5; of phalanges, 187 
Gliding movement, 160 
Glisson's capsule, 669 

Globus major of epididynfls, 746; minor, 746 
Glosso-epiglottadean ligaments, 668 
| Glosso-pnaryngeal nerve, 526 
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Glottis, 700; rima of, 700 
Gluteal artery, 407 ; inferior, 406; lymphatic 
glands, 469; nerve inferior, 564; superior,. 
662; region, lymphatics of, 401 ; muscles 
of, 60S ; veins, 447 
Gluteal aponeurosis, 207 
Gluteus maximus muscle, 300, medius, 304, 
minimus, 305 
Gomphosie, 148 

Grnatian vesicles, 760; memhrana granulosa 
of, 700; ovicapsule of, 700 ; structure of," 
760 

Gracilis muscle, 300 

Great omentum, 640 ; cavity of, 643; sciatic 
nerve, 664 

Greater wings of sphenoid, 36 
Grey nervous substance, Ixxi 
Grey matter of cerebellum, 603; of fourth 
ventricle, 605 ; of medulla oblongata, 478; 
of spinal cord, lxxx ; of cerebellum, 481 
Groin, 764; cutaneous vessels and nerves of, 
764; superficial fascia of, 764; surgical 
anatomy of, 704 

Groove, auriculo-ventricular, 684; bicipital, 
92 ; cavernous, 36 ; dental, 025; infra¬ 
orbital, 45; lachrymal, 40; mylo-liyoid, 
57 ; nasal, 43; occipital, 31 ; optic, 36; 
subclavian, 81 

Grooves in the radius, 102 ; ventricular, 084 
Growth of bone, lix , 

Gubernaeulum testis, 761 
Gums, 020 

Gustatory nerve, 518 ‘ 

Gyri operti, 485 
Gyrus fornicatus, 486 


ITreinorrhoidal artery, external, 405, middle, 
402 ; superior, 396; nerve, inferior, 662; 
plexus of nerves, 576 ; veins, inferior, 447 ; 
middle, 447 ; superior, 447 ; venous plexus, 
447 

Hairs, cvii structure of, cvii; rbot-sheath, 
cvii; fol icles, cvii; shaft, cvii * 

Ham, region of the, 416 
Hamstring tendons, surgieal anatomy of, 309 
llamular process of sphenoid, 38; of humerus, 
94 note of lachrymal, 49* 

Hand, arteries of, 379; bones of,'103; fascia 
of, 285 ; ligaments of, 182; muscles* of, 
286; n e rves of, from median, 646; from 
radial, 49, from ulnar, 647, 648; veins of, 
439 

Hard palate, 629 

Hare-lip, ejtxxvi 

Harmonifc, 148 

Hasner, v lve of, 603 

Havers, g ands of, 147 ■ 

Haversian canals of bone, lvi 

Head, lymphatics of, 466; muscles of, 206; 

veins of, 428 ' « 

IIkart, 683; development of, cxliii 
annular fibres of auricles, 690; arteries of, 
333,692 

circular fibres of, 691 * 

endocardium, 690 

fibres of the auricles, 890; of the ventri¬ 
cles, 690 ; fibrous rings of, 090 ; foetal 
relics in, 685 
infundibulum of, 688 


| IJkart (continued) 

left auricle, 688 , ventricle, 689; looped 
fibres of auricles, 690; lymphatics of, 
464, 692 

muscular structure of, 090 
nerves of, 629, 672, 092 
’ position of, 083 

right auricle, 684, ventricle, 686 
septum ventriculomm, 086; size and 
weight, 683 ; spiral fibres of, 691; struc¬ 
ture of, 690; subdivision into cavities, 

| 684 

| veins of, 451; vortex of, 691 
! Helicine arteries, 743 
1 Helicis, major muscle, 606 ; minor, 605 
Ilelicotrema of cochlea, 614 
Ilelix, 603 ; fossa of, 603 ; muscles of, 805; 

process of, 604 
Henle, looped tubes of, 725 
Hepatic artery, 390, 670; cells, 670; duct, 
673; plexus, 576 ; veins, 449, 609, 671 
Hernia, congenital, 771; direct inguinal, 

I 771, femoral, coverings of, 781 ; descent 
of, 780; dissection of, 773 ; infantile, 771; 
inguinal, 764; dissection of, 764, oblique 
inguinal, 770 ; scrotal, 771 
Hesselbach’s triangle, 771 
, Hoy’s ligament, 776 
Hiatus Fallopii, 32 
Highmore, antrum of, 46 
| Hilton’s muscle, 703 
Ililuni of kidney, 721; of spleen, 676 
Ilinge-joint, 149 

Hip-joint, 188; muscles of, 303 ; in relation 
with, 190 

l Hippocampus major, 495, minor, 492 
I lloloblastic ova, cxvii 
Horizontal plate of palate, 61 
Huguier, canal of, 30 

| Humerus, 91 ; anatomical neck, fracture of, 
290; articulations of, 96; attachment of 
muscles to, 96 ; development of, 96; bead 
of, 92; neck of, 92; nutrient artery of, 
378 ^ shaft fracture of, 291; surgieal neck, 
fracture of; 290; tuberosities of, greater 
and lesser, 92 
| Humours of the eye, 697 
j Hyaloid membrane of eve, 697 
Hydatid of Morgagni, cliv 
Hymen, 763 

Hyo-epiglottic ligament, 698 
Hyo-glossal membrane, 682 
* Hyo-glossus muscle, 228 
Hyoick artery of. superior thyroid, 340; bone, 
74; attachment of muscles to, 76; cornua, 
of, 74; development of, 76; branch of 
lingual artery, 341; region, muscles of, 
infra, 224; supra, 226 
Hypoblast, cxviii * 

Hypochondriac regions, 639 
Hypogastric arteries in foetus, 401, 693; bow 
obliterated, 696; plexus, 676; inferior, 
c 676; region, 639 
Hypoglossal nerve, 580 


Ileo-csecal or ileo-colic valve, 659 
Ileo-colic artery, 398 
Ileum, 654 

Iliac arteries, common, 398; peculiarities, 
399; surgical anatomy of. 399; external 
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407; surgical anatdlny of, 408: internal, 
400, peculiarity in the foetus, 401, at hirtli, 
401; surgical anatomy of, 401; fascia, 294; 
portion of fascia lata, 298; fossa, 115; lym¬ 
phatic glands, 461; region, muscles of, 
294 ; veins, common, 447 ; peculiarities of, 
447, external, 446; internal, 447 
Iliacus muscle, 295 
Ilio-femoral ligament, 189 
Ilio-hypogastric nerve, 654 
Ilio-inguinal nerve, 654 
Ilio-lurabar artery, 40(5; ligament, 166 ; vein, 
447 

Ilio-pectineal eminence, 117 
llio-tibial band, 298 

Ilium, 118; crest of, 115; dorsum of, 114; 

spines, 115 ; venter of, 115 
Impressio colica, 068 ; renalis, 668 
1 ncisive canal, 66; foramina, 00 ; fossa, 44, 55 
Incisor teeth, 621 

lncisura intertragica, 004; cerebelli, 502; 
Santorini, 606 

Incus, 010; ligament of, 010; suspensory, 610 
Infantile hernia, 771 

Inferior dental artery, 348; dental canal, 
57 ; maxillary bone, 55 ; meatus of nose, 
74; occipital fossa, 21; profunda artery, 
5178: turbinated bones, 555 ; articulations 
of, 64 ; development of, 54 ; ethmoidal 
process of, 54; lachrymal process of, 58; 
maxillary process of, 54; vena cava. 448. 
Inferior-posterior lobe of cerebellum, 5051 
Tnfra-costal muscles, 257 
Infra-maxillary nerves from facial, 524 
Infra-orbital artery, 5545); canal, 4§; foramen, 
45; groove, 46; plexus of nerves, 015; 
bran oh es of facial, 524 
Infra-spinatus muscle, 270 
Infra-spinous aponeurosis, 270 
Infra-trochlear nerve, 512 
Infundibula of kidney, 729 
Infundibulifovm fascia, 769 
Infundibulum of brain, 485); of ethmoid, 
41; of cochlea, 614; of heart, 080 
Ingrassias, processes of, 87 • 

Inguinal canal, 768; glands, deep, 460; 
superficial, 469, 7755; hernia, 770; region, 
639; dissection of, 764 » 

Inlet of pelvis, 119 

Innominate artery, 838; peculiarities of, 334; 
surgical anatomy of, 384; bone, 112 ; arti¬ 
culations of, 119; attachment of muscles 
to, 119 ; development of, 118; veins, 440 ? 
peculiarities of, 440 . m 

Inorganic constituent of bone, lviii 
Interarticular fibro-cartilage, li; of scapulo¬ 
clavicular joint, 173; of jaw, 160^ of 
knee, 198; of radio-ulnar joint, 180; of 
sterno-clavicular joint, 171; ligament of 
ribs, 162 

Intercarotid ganglion, 571 
Intercellular substance of cartilage, L (60) 
Inter-clavicular ligament, 171 
Intercolumnar fascia, 260, 766 
Intercondyloid notch, 126 
Intercostal arteries, 387; anterior, 868 ; eu- # 
perior, 868 ; fasciae, 257 ; ligaments, 165; 
lymphatics, 466; lymphatic glands, 464; 
muscles, 267; nerves, 560; spacep, 79; 
veins, superior, 441 
Intereosto-humeral nerves, 645, 652 


Interlobular arteries of kidney, 728 
Interlobular biliary plexus, 672; veins, 671 
Intermaxillary suture, 70 
Internal abdominal ring, 769; annular liga¬ 
ment, 818; carotid artery, 5153; cutaneous 
nerve, 545; inguinal hernia, 770; mam¬ 
mary artery, 308; maxillary artery, 347; 
branches of, 348; mammary vein, 441 ; 
oblique muscle, 251 ; occipital crest, 21 ; 
pterygoid plate, 38 ; sphincter, 783 
Internasal suture, 09 

Interossei muscles, dorsal of hand, 288; of 
foot, 5523; palmar, 288 ; plantar, 323 
Interosseous artery of fore-arm, 884; of foot, 
421 

Interosseous fibro-cartilages, 146 
Interosseous membrane of fore-arm, 179; of 
leg, 15)6 

Interosseous nerve, anterior, 546; posterior, 
549 

Interosseous veins of fore-arm, 4555) 
Interpeduncular space of brain, 489 
Interspinales muscles, 247 
lntei-spinous ligaments, 154 
Intertransversales muscles, 248 
Intertransverse ligaments, 164 
Intertubular stroma of kidney, 729 
Intervertebral notches, 9; foramen, 19; 
substance, 162 

Intestine, development of, cxlviii; lymphatics 
of, 404; large, coats of, 0655 ; small, 652; 
coats of, 054 

•Intra-cartilaginous ossification, lix 
Intralobular veins, 671 
Inter-membranous ossification, lxii 
Intra-parietal fissure, 485 
Intumescentia gangliformis, 522 
Involuntary muscle, Ixviii 
Iris, 591 

Ischiatic lymphatic glands, 460 
Ischio-rectal fascia, 793, fossa, 783; position 
of vossels and nerves in, 784; region, sur¬ 
gical anatomy of, 782 

Ischium, 116; body of, 116; ramus of, 116; 

spine of, 116; tuberosity of, 116- 
Island of Iieil, 486 

1 Isthmus of the fauces, 630; of tillvboid gland, 
716 

Iter ad infundibulum, 499; a tertio-ad quar- 
' turn ventrieulum, 499; chordae posterius, 

,067 

Ivory of tooth, 024 


Jacob’s membrane, 696 
Jacobson's nerve, 626, 611; canal for, 38 
Jaw, lqwer, 56; condyle of, 6 Jfc; changes 
produced in, by age, 69; development of, 
69 ;• articulations of, 59; ligaments of, 
169; attachment of muscles to, 69; ob¬ 
lique line of, 66 ; pterygoid fossa of, 57 ; 
«rami *of, 57; sigmoid notch of, 57; sym¬ 
physis of, 56; upper, see Maxillary Bone 
Jejunum, 654 
Joint. See Articulations 
Jugular foralnen, 64; fossa, 67; ganglion, 
525; process, 21; vein, anterior, 481; 
external, 480; external posterior, 481 ; 
internal, 431; sinus of gulf of, 481 
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Kerato-glossus muscle, 229 
Kerkring, valves of, 654 
Kidney, 721; calices of, 729 ; cortical sub* 
stance of, 723; development of, cl; 
,ducts of, 729; liilum of, 722; infundibula 
of, 729; lymphatics of, 463, 729; Mal¬ 
pighian bodies of, 723; mamillse of, 723; 
medullary substance, 723; nerves of, 
720; papilla of, 728; pelvis of, 720 ; 
pyramids of Ferrein, 726; renal artery, 
727; sinus of, 721; tubuli uriniferi, 
726; veins of, 445), 729; weight and di¬ 
mensions, 721 
Knee-joint, 191 

Kutane, his views on the terminations of 
motor nerves, xc 

Kurschner, on structure of heart’s valves, 
687 


Labia cerebri, 491; pudendi majors, 752; 

minora, 762 ; lymphatics of, 462 
Labial artery, 3451; glands, 610; veins, 
superior, 429; inferior, 429 
Labium tympanicura, 615; vestibulare, 615 
Labyrinth, 612 ; arteries of, 618; fibro-serous 
membrane of, 617 

Lachrymal apparatus, 602; artery, 866 ; 
bone, 48; articulations of, 49; attachment 
of muscles to, 45); development of, 49; 
canals, 603; earunculn, 602; fossa, 28 ; ! 
gland, 602; groove, 46; nerve, 511:* j 
papilla, 600, 603; process of inferior tur¬ 
binated bone, 53 ; puncta, 608; sac, 008 ; 
tubercle, 47 
IiftCteals, 468, 464, 656 
Lactiferous ducts, 768 
Lacuna magna, 738 
Lacunae of bone, lvi 
Lacus lachrymalis, 600 
Lainbdoid suture, 60 

Lamella, horizontal, of ethmoid, 30 ; perpen¬ 
dicular of ethmoid, 40 
of bone, articular, 146 ‘ 

Lamellae of hone, lvi 

Lamina cinerea, 488; cribrosa of sclerotic,* 
587 ; fusca, 587 ; spiralis ossea of cochlea, 
614; membranacea, 616 note 
Lamina of cornea, elastic, 688 ; df the ( ver-‘ 
tebrae, 3; cerebellum, 508 , 

Laminated tubercle of cerebellum, 603 
Lancisi, nerves of, 492 

Large intestine, 669; cellular coat, 664; 
csecum, 669; colon, 661; ileo-cuqcal valve, 
659; mucous coat, 664; muscular coat, 
663; ractum, 661; serous coat of, 663 
Laryngeal artery, inferior, 840; superior, 
340; branch of thyroid, 366; nenve, ex¬ 
ternal, 625), internal, 529, recurrent, 529/ 
superior, 628, from sympathetic, 571; 
pouch, 701; veins, 441 * t 

Laryngo-tracheotomy, 706 
Laryngotomy, 706 „ 

Larynx, 696; actions of muscles of, 703; 
arteries of, 704; cartilages of, 690; cavity 
of, 099; glands of, 704; glottis, 700; in¬ 
terior of, 699; ligaments of, 698; lym¬ 
phatics of, 704 f mucous membrane of, 
703; muscles of, 701; nerves of, 704; 
rim* glottidis, 700; superior aperture of, 


65)9; veins of, 7(K ; ventricle of, 701; 
vocal cords of, false, 700; true, 701 
Lateral ginglymus, 149; ligaments of liver, 
666 ; masses of ethmoid, 40; region of 
skull, 67; sinus of brain, 435; tract of 
medulla oblongata, 470, 477 
Lateralis nasi artery, 344 
Latissimua dorsi muscle, 230 
Laxator tympani major muscle, 011: minor. 
Oil 

Lee, Dr., researches on sympathetic nerve, 
678 note 

Leo, arteries of, 418 
hones of, 127 
fascia of, 809; deep, 314 
ligaments of, 190 
lymphatics of, 460 

muscles of, 310; back of, 312; front of, 310 
nerves of, 568 
veins of, 445 

Lens, 698; changes produced in, by age, 599; 
development of, cxl; suspensory ligament 
of, 65)5) 

Lenticular ganglion, 512 

Lesser lachrymal bone, 49; omentum, 640; 

sciatic nerve, 564 ; wings of sphenoid, 37 
Levator anguli oris, 215; scapulae, 24L; ani, 
788; glandules thyroidero, 716; labii infe- 
rioris, 215; labii superioris alaeque nasi, 
214 ; labii superioris, 215 ; palati, 232 ; 
palpebrae, 600 ; prostatae, 789 
ijevatores costarum, 258 
Lieberkiihn, crypts of, 657 
Li 6ament, structure of, 146; acromio-cla- 
vicular, superior, 172; inferior, 172; 
alar of knee, 194; of ankle, anterior, 
197; lateral, 107; annular of radius, 
179; of wrist, anterior, 284; posterior, 
284, of ankle, 817 ; external, 318, 
internal, 318, of stapes, 610; anterior 
of knee, 191 ; arcuate, 260; aryteno- 
epiglottic, 65)8 ; astragalo-seaphoid, 201 ; 
atlo-axoid, anterior, 155; posterior, 155 
of bladder, false, 734; true, 734 
broacf of liver, 660 

caleaneo-ast.ragaloid, external, 199; poste¬ 
rior, 199; interosseous, 200; calcaneo¬ 
cuboid internal, 200 , long, 200 , short, 
201 ; superior, 200 ; calcaneo-seapboid, 
inferior, 201 ; superior, 201 ; capsular (see 
Individual Joints); carpo-metacarpal, 
dorsal, 185 ; interosseous, 186; palmar, 
185; of carpus, 182; central of spinal 
cord, 469; check, 158; ciliary of eye, 
592; common vertebral anterior, 161, 
posterior, 152; conoid, 178; coraco- 
%cromial, 174; eoraco-clavicular, 172; 
coraco-humeral, 175 ; coracoid, 174; 
coronary of liver, 666; costo-clavicular, 
171; costo-sternal, anterior, 104; pos¬ 
terior, 165; costa-transverse, 102 ; costo¬ 
vertebral, or stellate, 161; costo-xiphoid, 
« 165; cotyloid, 190; erico-arytenoid, 

699; crico-thyroid, 699; crucial of knee, 
193; cruciform, 167 

deltoid, 197; dorsal (see Individual Joints') 
of elbow, 177; anterior, 177; external 
lateral, 177; internal lateral, 177; poste¬ 
rior, 177 

falciform of liver, 666 
femoral (Hey’s), 776 - 
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Ligament ( continued )* 

gastro-phrenic, 648 ; Gimbernat's, 260, 767, 
777; glenoid, 176; glosso-epiglottidean, 
690 

of hip, 188; byo-epiglottic, 698 
ilio-femoral, 189; ilio-lumbar, 166; of 
incus, 610; interarticular of ribs, 362 ; 
interclavicular, 171 ; intercostal, 166; 
interosseous (see Individual Joints); 
interspinous, 164; intertransverse, 164; 
intervertebral, 162 
of jaw, 169 
of knee, 191 

of larynx, 698; lateral (see Individual 
Joints); longitudinal of liver, 666 ; long 
plantar, 200 ; lumbo-iliac, 166; lumbo¬ 
sacral, 166 

metacarpo-phalangeal, 187; metacarpal, 
186 ; metatarsal, 202 ; raetatarso-pha- 
langeal,203; mucosum of knee, 194; of 
malleus, 610 
nuekro, 239 

oblique, 179; obturator, .306; occipito- 
atloid, anterior, 168, lateral, 168, poste¬ 
rior, 168; occipito-axoid, 168; odontoid, 
368; orbicular, 179; of ossicula, 610; 
of ovary, 761 

palpebral or tarsal, 600 ; of patella, 191 ; 
of pelvis, 167 ; of the phalanges, hand, 
187 ; foot, 203; of the pinna, 604; plan¬ 
tar, 200; posterior of knee, or posti- 
cum Winslowii, 192; Poupart’s, 260; 
766,776; pterygo-maxillary, 217 ; pubic, 
anterior, 169, posterior, 169, superior, 
160; sub-pubic, 169; pubo-prpstatie, 734 
radio-carpal, 182; radio-ulnar joint, infe¬ 
rior, 180, middle, 179, superior, 179; 
recto-uterine, 766; rhomboid, 171; 
round, of uterus, 762; of liver, 666 , of 
radius and ulna, 179; of hip, 188 
sacro-coccygeal, anterior, 169, posterior, 
169, sacro-iliac, anterior, 167 ; oblique, 
167, posterior, 167 ; sacro-sciatic, 
greater, 167, lessor, 168; saero-verte- 
bral, 160; of scapula, .174; %icapiilo- 
olavioular, 172; of shoulder, 374; stel- | 
late, 161; sterno-clavicular, anterior, | 
171, posterior,,, 171; of sternum, 165; 
stylo-maxillary, 160; sub-pubic, 169; 
supra-spinous, 164; suspensory of incus, 
610; of lens, 699; of liver, 666 ; of mal¬ 
leus, 610; of mamma, 263; of penis, 
741; of spleen, 676; sutural, 146 . 

tarsal of eyelids, 600 , 

tarso-metatarsal, 202; of tarsus, 199; teres 
of hip, 190; thyro-arytenoid, inferior, 
701, superior, 700; of thumb, 186 ; tibio- 
tarsal, 197; thvro-epiglottic, 699; thyro¬ 
hyoid, 099; tibio-fibula, 196; transverse 
of atlas, 166; of hip, 190; of knee, 194; 
of scapula, 174; trapezoid, 172; trian¬ 
gular of urethra, 787; of tympanic 
bones, 610 • 

of uterus, 766 

of vertebrae, 161; vesico-uterine, 766 
of Winslow, 192; of wrist, anterior, 182, 
lateral external, 182; lateral internal. 
182, posterior, 182 
of Zinn, 212 

Ligamenta subflava, 153; suspensoria of 
mamma, 263 


Ligamentum arc u a turn externum, 260; in¬ 
ternum, 260; denticulatum, 409; latum 
t pulmonis, 709; nuohse, 239; patellae, 191; 
posticum Winslowii, 192; spirale, 616; 
fores, 190 

Ligature of arteries. See each Artery. 
Limbus laminae spiralis, 615; luteus, 693 
Lines alba, 266 ; aspera, 124; ilio-pectinea, 
117; quadrati, 124; splendens, 409 
Lineae semilunares, 256; transversae of ab¬ 
domen, 266; transversae of fourth ven¬ 
tricle, 605 

Lingual artery, 341; surgical anatomy of, 
341 ; bone, 74 ; ganglion, 671 ; nerve, 518; 
veins, 431 

Liugualia muscle, 229 

Lips, 619; arteries of, 343 

Liquor Ootunnii, 616; Morgagni, 698; 

Searpse, 0l7, seminis, 760 
Lithotomy, parts concerned in operation of, 
790: avoided in operation. 791 ; divided, 
791 

Littre, glands of, 738 

Liver, 666; changes of position in, 666; 
development of, cxlix; distribution of 
vessels to, in fetus, 693; ducts of, 673; 
fibrous coat of, 669; fissures of, 667 ; he¬ 
patic artery, 390, 670 ; hepatic cells, 070 ; 
hepatic duct, 673; hepatic veins, 449, 069, 
671; ligaments of, 006; lateral, 606; co¬ 
ronary, 060; round, 007; longitudinal, 066; 
lobes of, 608; lobules of, 669; lymphatics 
• of, 463 ; nerves of, 675 ; portal vein, 671 ; 
situation, size, and weight, 665; structure 
of, 609; its surfaces and borders, 060; 
vessels of, 070 

Lobe, central, 480; cuneats, 486; frontal, 
484 ; marginal, 480; occipital, 486; or¬ 
bital, 484 ; parietal, 484; quadrate, 487; 
temporo-sphenoidal, 486, 487; uncinate, 
487 

Lobes of cerebrum, 483; of corebellum, 603; 
of liver, 668 ; of lung, 711; of prostate, 
740; of testis, 747; of thyroid, 716; of 
thymui> 719 ; of kidney, 723 
Lobule of tlie ear, 604 

.Lobules of liver, 069; of lung, 711; of kid¬ 
ney, 723 

Lobulettes of lung, 715 
•Lobuli testes, 747 

Lol/ulus caudatus, 669; centralis of cerebel¬ 
lum, 602 ; quadratus, 668 ; Spigelii, 668 
Lobus caudatus, 069 ; quadratus, 068; Spi¬ 
gelii, 668 

Locus croruleus, 605; niger, 490; p&rforatus 
anticus* 489, posticus, 489 
Long bones, 1 
Long saphenous nerve, 660 
Ijongis^iraus dorsi muscle, 245 
•Longitudinal fissure, of brain, 481, 487; of 
liver, 668 ; ligament of liver, 066; sinus of 
grainy superior, 434, inferior, 436 
Longus colli muscle, 236 
Looped tube^of Henle, 726 
Lower extremity, arteries of, 409; bones of, 
112; fascia of, 294; lymphatics of, 450; 
ligaments of, 188; muscles of, 293; nerves 
of, 664; veins of, 446 
Lower, tubercle of, 685 » 

Lumbar arteries, 397; fascia, 254; ganglia, 
576; glands, 461; nerves, 563$ plexus of 
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nerves, 653; region, 030 ; vein, ascending 1 , 
448; veins, 448; vertebrae, 0; develop¬ 
ment of, 10 , 

Lumbo-iliac ligament, 16ft 
l^mbo-sacral ligament, 166; nerve, 553 
Lumbricales muscles, band, 288; foot, 321 
Lungs, 711 ; air-cells of, 713; air-sacs, 713 ; 
bronchial arteries, 715; development, cl; 
veins, 715; capillaries of, 715; in foetus, 
003; lobes and fissures of, 711 ; lobules of, 
713; lobulettes, 713; lymphatics of, 465, 
715; nerves of, 716; pulmonary artery, ! 
716; veins, 716; root of, 712; structure ! 
of, 713 ; weight, colour, etc., 712 
Lunula: of nails, evi 
Luschka’s gland, 307 
Lymph, xlii 

Lymphatic duct, right, 466 
Lymphatic Glands, General Anatomy of, c 
Descriptive Anatomy: 
anterior mediastinal, 465; auricular pos¬ 
terior, 450; axillary, 450 
brachial, 458 ; bronchial, 466 ; buccal, 
456 

cervical, deep, 457; superficial, 457 
in front of elbow, 458 
gluteal, 4G0 
of bead, 466 

iliac, external, 46J, internal, 461, inguinal, 
deep, 460, superficial, 459; intercostal, 
404; internal mammary, 405; ischiatic, 
400 

of large intestine, 404 ; of lower extremity,* 
459; lumbar, 401 
of neck, 457 
occipital, 455 

parotid, 455; of pelvis, 401 ; popliteal, 
400 , 

radial, 458 

sacral, 461 ; of small intestines, 404; of 
spleen, 404; of stomach, 404; submax¬ 
illary, 455 

of thorax, 404 ; t ibial anterior, 400 
ulnar, 458; of upper extremity, 457 
zygomatic, 455 < 

Lymphatics, General Anatomy of, c; 
origin of, xcix; plexus of, x\;ix ; sub- ( 
division into deep and superficial, 453; 
valves of, xcviii; vessels,, xcviii; where 
found, xcviii • • 

JJescriptive Anatomy: 
abdomen, 401 ; arm, 459 
bladder, 463; bone, Iv; broad ligaments, 
403, cardiac, 465; cerebral, 466; cer¬ 
vical, superficial and deep, 457; chest, 
464; of clitoris, 462; of cranium, 456 
diaphragm, 466 

face, superficial, 456, deep, 466; Eallopian 
tubes, 463 „ 

gluteal region, 461 ' 

head, superficial, 466; heart, 465 
intercostal, 466; internal mammary, 4Q6; 
intestines, 464 

kidneys, 463 f 

labia, 462; lacteals, 4j64; large intestine, 
464; leg, 460; liver, 468lower extre¬ 
mity, 450; lung, 465; lymphatic duct, 
455 

meningeal, 450; mouth, 456 
neck, 457; nose, 456; nymphee, 462 
oesophagus, 466; ovaries, 463 


Lymphatics { continued ) 
pancreas, 464; pelvis, 461; penis, 462; 
perinffium, 462; pharynx, 466; pia 
mater, 457; prostate, 463 
rectum, 463 

scrotum, 462 ; small intestine, 464; spleen, 
464; stomach, 404 

testicle, 463 ; thoracic duct, 454 ; thorax, 
464; thymic, 466; thyroid, 460 
upper extremity, 458, superficial, 459, 
deep, 469; uterus, 403 
vagina, 403 

Lymphoid cellular tissue, xlvii 
Lyra of fornix, 497 


Macula cribrosa, 613 ; germinativa, cxvi 
Magendie, foramen of, 408 
Magnum of carpus, 108 
Malar bone, 49; articulations of, 61 ; attach¬ 
ment. of muscles to, 61 ; development of, 
50 ; frontal prrcess of, 49 ; maxillary pro¬ 
cess of, 60; orbital process of, 50; zygo¬ 
matic process of, 50; canals, 60; nerves, 
from facial, 524 ; process of superior mux- 
I illayv, 47 
! Male urethra, 737 

M alleolar arteries, external and internal, 420 
Malleolus, external, 132, internal, 131 
Malleus', 009; suspensory ligament of, 610 
Malpighi, pyramids of, 722 
Malpighian bodies of kidney, 723; tufts, 
723; capsules, 723; corpuscles of spleen, 
078 

Mumilla of breast, 762 ; of kidney, 723 
Mamma, areola of, 762; lobules of, 703; 
nerves of, 763 ; nipple or mamilla of, 762 ; 
vessels ol’, 703 

Mammon, development of, cxlii 
Mammary artery, internal, 808; glands, 762; 
lymphatic glands, 404; veins, internal, 
441 

Manubrium of sternum, 75; of malleus, 609 

Margindi lobe, ,486 

Marrow of bone, liv 

Marshall, vestigial fold of, cxlvii 

Massettg muscle, 217 

Masseteric arteries, 349; nerve, 517; veins, 
430 

Masto-occipital suture, 00 
Masto-parietal suture, 60 
.Mastoid cells, 31; openings of, 608; fora¬ 
men, 30; port|on of temporal bone, 30; 
process, 31; vein, 430 
Matrix of nail, evi 

Maxillary artery, internal, 347; bone, infe¬ 
rior, 65, superior, 44; development of, 48; 
fissure, 45; nerve, inferior, 517, superior, 
513; process of inferior turbinated, 64; 
malar bone, 49; sinus, 46; tuberosity, 44; 
vein, internal, 430 

Maxillary protuberances (foetal) cxxxv 
Meatus auditorius externus, 31, intemus, 
32; of nose, inferior, 74, 686 , middle, 74, 
585; superior, 74, 685; urinarius, male, 
' 788, female, 763 

Meatuses of the nose, 74, 585 
Meckel’s cartilage, cxxxv; ganglion, 616 
Median artery of forearm, 384; of spinal 
cord, 365; nerve, 646; vein, 438 
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Mediastinal arteries, from internal mam¬ 
mary, 368; posterior, from aorta, 387 ; 
lymphatic glands, 466 

Mediastinum, anterior, 709; middle, 710; 

posterior, 711; testis, 747 
Midulta Oblongata, 476; anterior pyra¬ 
mids of, 476; back of, 477 ; fissures of, 
476 ; lateral tract, 476, 477; olivary body, 
476,477; posterior pyramids, 476; rest'i- ! 
form bodies, 476, 478; septum of, 478: j 
structure of, 477 
Medulla spinalis, 460 

Medullary canal of bone, liii, 1; membrane j 
of bone, liii; substance of brain, lxxi, of ’ 
kidney, 723; of suprarenal capsules, 732 ; j 
velum posterior of cerebellum, 603 j 

Medullispinal veins, 444 : 

Meibomian glands, 600 
Membrana basilaris, 616; fusca, 680; of 
Graafian vesicle, 760; liraitans of retina, 
604 ; nietitans, 602 : pupillaris, 602 ; sacei- 
formis, 180, tympani, 000 ; tympani, se¬ 
cundaria, 614 

Membrane of aqueous cliamlier, 688 ; arach¬ 
noid, spinal, 468 ; cerebral, 473 ; choroid, 
680; of Corti, 016; costo-coracoid, 265: 
crico-thyroid, 609; fenestrated, xcii; 
hyaloid, 597 ; Jacob’s, 606 ; limiting, 694; 
•pituitary, 584 ; pupillary, 602 ; of lleissner, 
615 ; tkyro-hyoid, 698 ; Schneiderian, 
584 

Membranes of Spinal Cord, 467 ; of brain, 
472 i 

Membranous labyrinth, 617 ; portion of ure¬ 
thra, 737 : semicircular canals,,617 ! 

Meninges. Sec Membranes 
Meningeal artery, from ascending pliarvngeal, 
346; anterior, from internal carotid, 365 ; 
middle, from internal maxillary, 348 ; from 
occipital, 345; posterior, from vertebral, I 
365; small, from internal maxillary, 348; I 
lymphatics, 456; veins, 430, 472 
Menisci, li 

Mental foramen, 60, 70; process, 55 
Meroblastic ova, cxvii 
Mesencephalon, cxxxvii 

Mesenteries, 646 • 

Mesenteric artery,, inferior, 394; superior, 
393; glands, 464; plexus of nerves, in¬ 
ferior, 575 ; superior, 576; vein, inferior, * 
440, superior, 460 
Mesoblast, cxxi 
Meso-cEOcnm, 647 
Mdsocephale, 480 . 

Meso-eolon, ascending, 647,- descending, 647, 
transverse, 647 

Meso-rectum, 647 * 

Mesorchium, 761 

Metacarpal artery, 381; articulations, 186 
Metacarpo-phalangeal articulations, 187 
Metacarpus, 109; common characters of, 
109; development of. Ill; peculiar bones 
of, 109 • 

Metatarsal articulations, 203; bones, 141 
Metatarsal artery, 421 

Metatarso-plialangeal articulations, 203 t 
Metatarsus, 141; development of, 143 
Metencephalon, cxxxvii 
Middle clinoid processes, 36; ear, or tympa¬ 
num, 000; fossa of skull, 03, meatus, 74, 

686 j 


Milk teeth, 623 
Mitral valve, 680 
Mixed bones, 2 
Modiolus of cochlea, 614 
Molar glands, 620; teeth, 622; teeth, pecu¬ 
liar, 622 

Monro, foramen of, 403, 400 

Mons Veneris, 762 

Mnnticulus cerebelli, 602 

Morgagni, hydatid of, cliv; liquor, 508; 

sinus of, 232 
Morsus diftboli, 758 
Motor oculi nerve, 608 

Mouth, 610; mucous membrane of, 610; 
muscles of, 215 

Movement admitted in joints, 150 
Mucilaginous glands, 147 
Mucoid cellular tissue, xlvii 
Mucous membrane, cxii 
Muller, duct of, cli 
Multicuspidati teeth, 022 
Multilidus spime muscle, 247 
Muscle, General Anatomy <f, lxi v ; of animal 
life, Ixv: arrangement of fibres of, lxv; 
bipenniform, 204; blood-vessels of, Ixix ; 
derivation of names, 204 ; development, of, 
rxliii; fasciculi of, lxv ; fibrils of, lxv; 
form of, 204 ; involuntary, lxviii, lympha¬ 
tics of, lxx ; meaning of the terms, origin 
ijnd insertion, 204; mode of connection of, 
with bone, cartilage, skin, etc., 206 ; nerves 
of, Ixix ; of organic life, lxix ; penniform, 

1 204 ; radiated, 204 ; sarcous elements of, 

lxvi ; sheath of, lxv ; size of, 204 ; striped, 
lxv ; structure of, lxv ; tendons of, 206 ; 
unstriped, lxviii; voluntary, lxv 
Muscles or Muscle, Descriptive Anatomy: 
of abdomen, 240 ; abductor minimi digiti, 
(hand) 287 ; (foot) 320, indicis, 288; pol- 
licis, (hand) 285, (foot) 310 ; accelerator 
urinse, 785 ; accessorii orbicularis oris, 
216; accessorius pedis, 321 ; accessorius 
ad sacro-lumbalein, 246 ; adductor bre¬ 
vis, 302, longus, 302, magnus, 302, pol- 
licisf(hand)-287 ; (foot) 322; anconeus, 
281 ; anomalus, 214; antitragicus, 606; 
arytifino-epiglottideus, inferior, 703, su¬ 
perior, 703, arytamoideus, 702 ; attollens 
aurem, 200 ; attraheus aurem, 200 ; azy¬ 
gos inula:, 234 

t l?asio-glossus, 220; biceps, (arm) 272, 
(thigh) 308; biventer cervicis, 246; 
bracliialis antieus, 272; buccinator, 217 
cerato-glossus, 220; cervicalis aseendens, 
245 j cbondro-glossus, 229; ciliary of 
eye, 692; circumflexus palati, 233; 
coqcygeus, 780 ; cochlearis, «616; corn- 
plexus, 246 ; compressor narium minor, 
214; nasi, 214; sacculi laryngis, 703; 
urethrae. 788; constrictor isthmi fau- 
cium, 230, pbaryngis inferior, 231, me- 
. dims, 231, superior, 23J, urethr®, 788; 
coraco-braehialis, 271 ; corrugator su- 
percilii,^fl 0 ; cremaster, 708 ; crieo-ary- 
taenoideus lateralis, 702; posticus, 701; 
crico-tlfyroid, 701; crureus, 300 
deltoid, 207 ; depressor anguli oris, 210; 
depressor alee nasi, 214; epiglottidis, 
703; labii inferioris, 210; diaphragm, 
259; digastric, 226; dilatator nans, an¬ 
terior, 214, posterior, 214 



Si 2 INDEX. 


Muscles ob Muscle { continued ) | 

of epicranial region, 207 ; of external ear, j 
209; erector clitoridis, 787, penis, 78§, | 
spines, 243, external sphincter, 7~ 
extensor brevis digitorum, 319, carpi 
radialis brevior, 280, longior, 279, ul- 
naris,281; coccygis, 247; digitorum com¬ 
munis, 281 ; indicia, 283; longus digi¬ 
torum, 311 ; minimi digiti, 281 ; ossis 
metacarpi pollicis, 282: primi intemodii 
pollicis, 282 ; proprius pollicis, 811; se- 
cundi internodii pollicis, 282 
of face, 207 ; femoral region, anterior, 296, 
internal, 301, posterior, 308; fibular 
region, 310; flexor accessorius, 321; 
brevis minimi digiti, (hand) 287, (foot) 
322, digitorum,320, pollicis, (hand) 285, 
(foot) 322, carpi radialis, 275, ulnaris, 
270, digitorum sublimis,’ 270, longus 
digitorum, 314, pollicis, (hand) 277, 
(foot) 315, ossis metacarpi pollicis, 286, 
profundus digitorum, 277 
gastrocnemius, 312; gemellus superior, 
307, inferior, 307; genio-hyo-glossus, 
228 ; genio-hyoid, 227 ; gluteus maxi- 
mus, 303, medius, 304, minimus, 306; 
gracilis, 301 

of hand, 285; of head and face, 200; he- 
licis, major, 603, minor, 593 ; Hilton’s, 
703; of hip, 303 ; hyo-glossus, 228 
iliac region, 204; iliaeus, 295; ilio-cost&lis, 
245; infra-coslal, 257; infraspinatus, 
270 ; intercostal, 267 ; internal sphinc-, 
ler, 783; interossei of foot, 323, of hand, 
288; interspinales, 247; intertransver- 
sales, 248 

labial, 216; of larynx, 084; latissimus 
dorsi, 230; laxator tympani, major,Oil; 
minor, Oil ; of leg, 310 ; levator anguli 
oris, 216; ani, 783, scapulae, 241, glan¬ 
dule thyroideee, 710; labii inferioris, 
215, labii superioris alreque nasi, 214, 
labii superioris, 216, menti, 215, palati, 
232, palpebrws, 211, prostates, 789; le- 
vatores costaruin, 268; lingivilis, 229; 
longissimus dorsi, 246; longus colli, 
236 ; lumbricales, (hand) 2 ts 8 , (foot), 
321 

masseter, 217; multifid 114 spinee, 247; 
musculus accessorius ad sacro-Jumbalem,« 
245; mylo-hyoid, 227 ' 

naso-labialis, 210 ; of neck, 220 
obliquus auris, 005; abdominis extemus, 
249, internus, 261; capitis superior, 
248, inferior, 248; oculi, inferior, 213, 
superior, 212; obturator, extehiue, 307, 
interipis, 306; occipito-frontalis, 208; 
omo-liyoid, 226; opponens minimi digiti, 
287; pollicis, 285; orbicularis orjs, 216; 
palpebrarum, 210 ; of orbit, 211 ' 

palate, 232; palato-glossus, 230, 234; 
palato-pliaxyngeus, 234; palmaria breyis, 
287, longus, 276; pectiueus, 301; pec- 
toralis, major, 263, minor, 265; of peri- 
neeum, male, 785, female, fS7 ; peroneus 
brevis, 817, longus. Si 6 , teatius, 311; of 
pharynx, 280; plan taris, 313; platysma 
myoidee, 221 ; popliteus, 314; pronator 
. quadratus, 278 radii teres, 274; psoas 
magnus, 295, parvus, 295; pterygoid, 
internal, 219, external, 219 ; pyramidalis 


t 

Muscles or Muscle ( continued) 

abdominis, 265, nasi, 214; pyriformis, 
805 , 

quadratus femoris, 307 ; lumborum, 255 ; 
menti, 216; quadriceps extensor cruris, 

299 

rectus abdominis, 254; capitis anticus 
major, 235, minor, 235; posticus major, 
248, minor, 248; femoris, 299; oculi, 
externus, superior, inferior, and internus, 
212, lateralis, 236, retrahens aurem, 210; 
rhomboideus, 214; major, 241 ; minor, 
241 ; risorius, 217 ; rotatores spines, 247 
sacro-lumbalis, 245; sartorius, 298; sca¬ 
lenus anticus, 230; medius, 237; posticus, 
237 ; semi-membranosus, 809; serratus 
posticus, superior, 242, inferior, 242; 
semi-spinalis dorsi, 247, colli, 247; semi- 
tendinosus, 808 ; serratus magnus, 260 ; 
sole of foot, 319, first layer, 819, second 
layer, 321, third layer, 322, fourth layer, 
823; soleus, 313; sphincter, external, 
783, internal, 788 ; vagi me, 787; spinalis 
dorsi, 245; colli, 240; splenius, 243; 
capitis, 248 ; colli, 243 ; stapedius, 611; 
sterno-cleido-mastoid, 222; sterno-hyoid, 
225; aterno-thyroid, 226 ; stylo-glossus, 
230; stylo-hyoid, 22 7 ; stylo-pharyn- 
geus, 232; subaneoneus, 274; subcle¬ 
vins, 205; subcrureus, 300 ; subscapu- 
laris, 208; supinator brevis, 282, longus, 
279 ; supraspinales, 247 ; supraspinatus, 
209 

temporal, 218; tensor palati, 233, tarsi, 
211, tympani, 010, vaginae femoris, 298; 
teres major, 270, minor, 270; thyro- 
aryUenoideus, 085; thyro-epiglottideus, 
703 ; tliyro-hyoid, 226; tibialis anticus, 
310, posticus, 315; of tongue, 228; 
Irachelo-mastoid, 246; tragicus, 005; 
transversalis abdominis, 264; colli, 245; 
transversus auricuhe, 606, pedis, 322, 
perinssi, 780, (female) 787; trapezius, 
238; triangularis sterni, 257; triceps, 
extensor uubiti, 273; extensor cruris, 
290 ; femuralis, 300; of tympanum, 010 
of ureters, 730; of urethra, 785 
vastus externus, 299, internus and crureus, 

300 

zygomaticus major, 215, minor, 215 
Musculi papillares, left ventricle, 689; right, 
087; pectinati in left auricle, 089, in right, 
. 086 

Musculo-cutaneoup nerve of arm, 635, from 
perorifeal, 567 . 

Musculo-spiral nerve, 648 
Musaulo-phrenie artery, 308 
Musculus accessorius ad sacro-lumbalem, 245 
Mylo-hyoid artery, 349; groove, 67 ; muscle, 
227; nerve, 519; ridge, 50 
Myrtiform fossa, 44 


Nails, cvi 

Nares, anterior, 72, posterior, 636, septum of, 
73, 683 

'Nasal angle, 44; artery, of internal maxil¬ 
lary, 360; of ophthalmic, 367 ; of septum, 
344; bones, 43; articulations of, 44; car¬ 
tilages, 582; crest, 44; duct, 603; emi¬ 
nence ,.28, 69; foramen, 27; fosses, 72,584; 
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arteries of, 685; mucous membrane of, 
584, nerves of, 680 ; veins of, 685; groove, 
43; nerve, 512; nerves from Meckel’s 
ganglion, 610 ; notch, 27 ; process, 47 ; 
spine, 27; anterior, 48, posterior, 61; 
venous arch, 428 
Naso-maxillary suture, 09 
Naso-palatine canal, 47; nerve, 510 
Nates of brain, 600 

Neck, glands of, 457; lymphatics of, 457; 
muscles of, 220; triangle of, anterior, 350, 
posterior, 362 ; veins of, 430 
Nerve-corpuscles, lxxxvi 
Nerves, General Anatomy of\ lxxxiv ; affe¬ 
rent or centripetal, lxxxv; cerebro-spjnal, 
lxxxiv, composition of, lxxxiv, funiculi 
of, lxxxiv, neurilemma of, lxxxiv, origin 
of, lxxxvi, plexus of, lxxxv, sheath of, 
lxxxiv, subdivision of, lxxxv, termination 
of, lxxxvi, vessels of, lxxxiv ; efferent or 
centrifugal, lxxxv; spinal, roots of, 633; of 
special sense, 600; tubes, lxxiv 
Nerves or Nerve, Descriptive Anatomy of: 
abducens, 520; accessory obturator, 557; 
acromiales, 537 ; anterior crural, 658 ; 
auditory, 525; auricular, posterior, 
624; of vagus, 528 ; auricularis magnus, 
530; of auriculo-temporal, 518; of 
second cervical, 630; of small occipital, 

536 

of brachial plexus, 539; buccal, 517; of 
facial, 524 

cardiac, 672; middle, 572; inferior, 672; 
superior, 572; plexus, 672, posterior, 
572, of pneumogastrie, 529; .cavernous, 
of penis, 678; cervical anterior, 635; 
posterior, 638; superficial, 630 ; cervico¬ 
facial, 524; chorda tympani, 523,612; 
ciliary, long, 612, short, 513; circum¬ 
flex, 542 ; elaviculares, 537 ; coccygeal, 
500; cochlear, 618; comtnunicans noni, 

537 ; peronei, 500 ; of Cotunnius, 516; 
cranial, 50G ; crural anterior, 558; cuta¬ 
neous {sec that headiny) 

deep palmar, 548 ; deep temporal, 617 ; 
dental anterior, 514, inferior, 518, pos¬ 
terior, 613 ; descendens noni, 532 ; di¬ 
gastric from facial, 524; digital (foot), 
606, 567 ; dorsal (hand), 640 ; dorsal of 
penis, 562 ; dorsal spinal, 650, peculiar, 
552; dorsi-lumbar, 652; of dura mater, 
472 

eighth pair, 525; of eyeball, 599 • 

facial, 521; fifth, 510; fourth, 509; frontal, 
oil • 

ganglionic branch of nasal, 512; gastric 
branches of vagus, 530; genito-cmral, 
656; glosso-pharyngeal, 525; gluteal, 
inferior, 604, superior, 602; great petro¬ 
sal, 616 ; great splanchnic, 573 ; gusta¬ 
tory, 518 

hffimorrhoidal, inferior, 562; of heart, {see 
Cardiac) ; hepatic, 669; hypoglossal, 530 
ilio-hypogastric, 564; ilio-mguinal, 564; 
incisor, 518; inferior maxillary, 617; 
infra-maxillary, of facial, 524; infra- f 
orbital of facial, 524; infra-trochlear, 
512; intercostal, 550; intercosto-hu- 
meral, 662; interosseous, anterior, 546, 
posterior, 540; ischiadic, great, 6G4, 
small, 504 


Nerves or inerve ( contmuea ) 

Jacobson’s 520 

. of labyrinth, 618; labial, 614; lachrymal, 
611; of Lancisi, 492; large cavernous, 
678; laryngeal, external, 629; internal, 
529; recurrent, 529; superior, 528; lesser 
splanchnic, 574; lingual of fifth, 518, 
of glosso-pharyngeal, 527 ; long ciliary, 
612; long thoracic, 641; long saphe¬ 
nous, 569; lumbar, 653; lumbo-sacral, 
653 

malar branch of orbital nerve, 613; of 
facial, 524 ; masseteric, 617 ; maxillary 
inferior, 617; superior, 513; median, 
646; mental, 619; middle cardiac, 672; 
motor of eye, common, 608; external, 
520; musculo-cutaneous of arm, 543 ; 
leg, 607 ; musculo-spiral, 548; mylo¬ 
hyoid, 6f0 

nasal, ophthalmic, 512; from Meckel's 
ganglion, 510; from Vidian, 510 ; naso¬ 
palatine, 510; ninth, 530 
obturator, 557 ; oesophageal, 510; occipital, 
great, 630, small, 536 ; of third cervical, 
539; of facial, 624; olfactory, 500; oph¬ 
thalmic, 511; optic, 607 ; orbital nerves, 
their relation, 520; in cavernous sinus, 
620; in orbit, 520 ; in sphenoidal fissure, 
520 ; orbit al of superior maxillary, 513 
palatine, anterior or large, 515; external, 
510, posterior or small, 510; palmar, 
cutaneous, of median, 540 ; ulnar, 647 ; 
palpebral, 514; par vagum, 527; pa¬ 
thetic, 609; perfurans (Jasserii, 543; 
perinie.il, 502, superficial, 502; peroneal, 
506; petrosal, superficial external or 
large, 616, 522, small, 622 ; pharyngeal 
of pneumogastrie, 528; of glosso-pha¬ 
ryngeal, 627 ; of sympathetic, 571 ; of 
Meckel's ganglion, 617; of external 
laryngeal, 52S); phrenic, 538 ; plantar, 
cutaneous, 600, external, 606 ; internal, 
505; pneumogastrie, 527; popliteal ex¬ 
ternal, 6O0, internal, 564; portio dura, 
621 ;• portia inter duram ct mollem, 
621 ; portio mollis, 625 ; posterior au¬ 
ricula?, 524; pterygoid, 517; pterygo¬ 
palatine, 617; pudendal, inferior, 604 ; 
pudie, 602^ pulmonary, from vagus, 529 
radial, 649; recurrent laryngeal, 629; ' 
“recurrent to tentorium, 509; renal 
# splanchnic, 574; respiratory external, 
*641, internal, 538 

sacral, 559; plexus, 501; saphenous long 
or internal, 559, short or external, 605; 
sciatic, great, 504, small 604; short 
ciliary, 513; sixth, 520; small caver¬ 
nous, 578; spheno-palatine, 516; spinal, 
53£5; spinal accessory, 530; splanchnic, 
great, 673, small, 574; smallest, 674; 
sternales, 537; stylo-hyoid of facial, 
524; subclavian, 541; suboccipital, 535; 
osterior branch of, 639; subscapular, 
42; superficialis colli, 630; superior 
cardiac, 672, maxillary, 513; supra-cla- 
vicular,630 ; supra-orbital, 511; supra¬ 
scapular, 541, supra-trochlear, 611; 
snpra-maxillary of facial, 524; sympa¬ 
thetic, 508 

temporal deep, 517; of facial, 524, of auri- 
culo-teinporal, 518; temporo-facial, 521; 
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Nkrvbs OR Nerve ( continued) 

temporo-malar, 5] 3; third, or motor 
oculi, 608; thoracic posterior, 541.; 
anterior, 542 ; thyro-hyqid, 632; tibial, 
anterior, 666; posterior, 666; of tongue, 
682; tonsillar, 627; trifacial or trige¬ 
minus, 610; trochlear, 600; tympanic, 
of "losso-pharyngeal, 526, 611; of facial, 
523 

ulnar, 647 ; uterine, 578 

vaginal, 678; vagus, 627; vestibular, 018; 

Vidian, 610 
of Wrisburg, 545 

Nervous substance, chemical analysis, lxxv ; 
grey, lxxi; white, lxxii; gelatinous, lxxi; 
layer of retina, 681 

Nervous System, General Anatomy of, lxx ; 
iibrous nervous matter, lxxii; ganglia, 
Ixxxii; grey or cineritious substance, lxxi; 
sympathetic, lxxiv; composition of, lxxv ; 
gelatinous iibres, lxxiv; tubular fibres, 
lxxii ; vesicular nervous matter, lxxi; 
white or medullary substance, lxxii 
Nervus cardiacus magnus, 672, minor, 672; 

superficialis cordis, 672 
Neurilemma, lxxxiv, of cord, 469 
Neuroglia, lxxv 

Nidus hirundinis, of cerebellum, 603 
Ninth nerve, 530 
Nipple, 702 

Nodes of lian vier, lxxxiv 
Nodule of cerebellum, 603 
Noduli Arantii, 687, 089 t 

Nose, 682; arteries of, 684; hones of, 43 ; 
cartilages of, 682; cartilage of septum of, 
583; development of, cxlii; fossae of, 72; 
584 ; mucous membrane of, 684 ; muscles 
of, 214; nerves of, 684 ; veins of, 684 
Notch, cotyloid, 317; ethmoidal, 28, 40; 
intercondyloid, 126; nasal, 27 ; pterygoid, 
38; sacro-seiatic, greater, 116; lesser, lit!; 
sigmoid, 67 ; spheno-palatine, 53; supra¬ 
orbital, 27; supra-scapular, 89 
Notochord, exxi, cxxxii 
Ncok, canal of, 751, 702 «• 

Nutrient artery of bone, liv 
Nyraphae, 752; lymphatics of, 402' 


Oblique inguinal hernia, 770, coverings of, 
770; ligament, 179; line of the clavicle, 
84 ; of lower jaw, 66 ; of radius, 102 

Obliquus auris muscle, 605 ; externus abdo¬ 
minis, 249; internus, 261; inferior capitis, 
248, superior, 248; inferior oculi, 213, 
superio*; 212 

Obturator artery, 402 ; peculiarities of,,403; 
relatiou of, to femoral ring, 780; ejeterous, 
muscle, 307 ; internus, 306 ; fascia, 793 f 
foramen, 117; ligament, or membrane, 
306; nerve, 667; accessory, 657«>; vepis, 
447 

Occipital artery, 344; bone, 20 ( ; articulations 
of, 23, attachment of muscles to, 23, de¬ 
velopment of, 23; erests, 30 ; protuber¬ 
ances, 20; fossa;, 21; lobe, 486; lymphatic 
glands, 465; sinus, 436; triangle, 352; 
vein, 430 » 

Occipitalis'inajor nerve, 639, minor, 686 

Oceipito-atloid articulation, 168; eccipito- 


axoid articulation, 168; oceipito-frontalis 
muscle, 208 

Occiput, arteries of, 344 
Odontoblasts, 627 

Odontoid ligaments, 158; tubercle for, 21; 
process of axis, 6 

(Esophageal arteries, 887; branches of vagus 
nerve, 630; glands, 637; opening of, 
diaphragm, 260; plexus, 630 
(Esophagus, 636, lymphatics of, 466, struc¬ 
ture of, 637, surgical auatomy of, 637 
Olecranon process, 98 ; fracture of, 291 
Olfactory bulb, 607; foramina, 40; fossto 
(foetal), cxxxv; nerve, 606 
Olivary bodies of medulla oblongata, 476, 
477; process, 35 
Omenta, 646 

Omentum, gastro-colic, 646; gastro-hepatie, 
646; gastvo-splenic, 646; great, 646; 
lesser, 646, sac of, 646 
Omo-byoid muscle, 225 
Omnhalomeseuteric arteries, foetal, exxiii; 

duct, exxiii; veins, cxlv 
Opening of aorta in left ventricle, 689; 
aortic in diaphragm, 260; caval in dia¬ 
phragm, 260; of coionary sinus, 685; of 
inferior cava, 668 ; left auriculo-ventri¬ 
cular, 672; oesophageal in diaphragm, 
260 ; of pulmonary artery, 669; veins, 
671; right auriculo-ventricular, 609; sa¬ 
phenous, 298, 754; of superior cava, 608 
Operation for club foot, 317; of laryn- 
gotomy, 706; of laryugo-lraclieotoniy, 
700; of lithotomy, 790; of cesopha- 
j gotoiqy, 687; of staphyloraphy, 235 ; 
i for strabismus, 213 ; tracheotomy, 700 
] for wry neck, 224 

ligature of arteries. See Surgical Anatomy 
of each 

Opercula of dental grooves, 628, 620 
Ophthalmic artery, 366; ganglion, 512; 
nerve, 61J ; vein, 430 

Opponens minimi digiti muscle, 287 ; polli- 
cis muscle, 285 

Optic commissure, 608: foramen, 36, 03; 
groove, 35; lobes, 500 ; nerve, 507 ; inter- 
retinal fibres, 608; thalami, 498; tract, 
507 * 

Ora serrata, 593 

Orbicular bone, 010; ligament, 179 
Orbicularis oris muscle, 210 ; palpebrarum, 
210 

tOrbit, 71 ; arteries of, 366 ; muscles of, 211 ; 

relation of nerves in, 620 
Orbital artery, 348; foramina, 37 ; lobe, 484 ; 
nerve, 513; process of malar, 60 ; of palate, 

6 ® 

Organic constituent of bone, lviii 
Orifice, (esophageal of stomach, 647; pyloric 
of stomach, 648 

Os calcis, 134, development of, 143; byoides, 
74; innominatum, 112, development of, 
«318; magnum of carpus, 108 ; orbiculare, 
610; planum, 40 
Os uteri, 766 
, ^ Ossa triquetra, 42 

Ossicula auditus, 609; ligaments of, 610 
Ossification, period of, lxiii; of bone, lix : of 
spine, progress in, 11 
intra-cartilaginous, lix 
iutra-membrauous, lxii 




INDEX. 


8*5 


Osteoblasts, lx 
Osteoclasts, lxii 
Osteo-dentine, 025 _ 

Osteology, 1 

Ostium abdominale of Fallopian tube, 758 ; 
internum or uteriuum, 758; uteri inter¬ 
num, 756 
Otic ganglion, 510 
Otoliths, 018 
Outlet of pel vis, 121 

Ovarian arteries, 306; plexus of nerves, 575, 
veins, 449 

Ovary, 769 ; corpus luteum of, 761 ; develop¬ 
ment of, cliii; Graafian vesicles of, 760 ; 
ligament of, 741; lymphatics of, 463; 
nerves of, 761; ovisacs of, 760 ; shape, po¬ 
sition, and dimensions, 750; stroma of, 
750; tunica albuginea of, 759, vessels of, 
762 

Ovicapsule of Graafian vesicle, 760 
Oviducts, 758 
Ovisacs of ovary, 760 
Ovula of Naboth, 757 

Ovum, holoblastic, cxvii; mero bias tic, cxvii 
Ovum, cxv ; discharge of, •61 ; discus proli- 
gerus of, cxv ; fecundation of, cxvi; germi¬ 
nal spot of, cxvi ; germinal vesicle of, cxvi; 
vitelline membrane of, cxvi; yolk of, cxvi; 
zona pellueida of, cxvi 


Pacchionian depressions, 24; glands, 435, 
472 i 

Pacinian corpuscles, lxxxviii 
Palatal glands, 630 t 

Palate, arches of, 630; development of, 
cxxxvi; hard, 629; soft, 030; bone, 61 ; 
articulations of, 53 ; attachment of muscles 
to, 53; development of, 53; turbinated 
crest of, 51 ; vertical plate of, 51 ; hori¬ 
zontal plate of, 51 ; orbital process of, 52; 
process of superior maxillary, 47 ; sphe¬ 
noidal process of,*63 ; muscles of, 232 
Palatine artery, ascending, 343; descending 
or posterior, 350; canal, anterior, 47; 
posterior, 51 ; accessory, 51 ; fossa, ante¬ 
rior, 48; nerves, 516; process of superior , 
maxillary, 47; yeins, inferior, 42P 
Palato-glossus muscle, 230, 234 ; pharvngeus, 
234 

Palmar arch, deep, 379; superficial, 382, cu¬ 
taneous nerve, 646 ; fascia, 285; interossei 
arteries, 382; nerve, deep, of ulnar, 54£S; 
superficial, 647 ; veins, 439 
Palmarjs brevis muscle, 287 ; lengfts muscle, 
276 

Palpehr®, 600 • 

Palpebral arteries, 357 ; cartilages, 600; fis¬ 
sures, 600; folds of conjunctiva, 001 ; liga¬ 
ments, 600; muscles, 210 ; veins, inferior, i 
428, superior, 428 

Pampiniform, plexus of veins, 448, 745, 762 
Pancreas, 674; development of, cl, struc¬ 
ture of, 675; lymphatics of, 464; vessels 
and nerves of, 676 

Pancreatic arteries, 392; duct, 676; plexus 
of nerves, 575 ; veins, 451 * 

Pancreafica magna artery, 392 

ncreatico-duodenal artery, 391; inferior, 
393; vein, 451; plexus of nerves, 576 
pilla lachrymalis, 600, 603,; spiralis, 616 


Papilla) of tooth, 628; conic;*) vel tilifumies, 
680; conjunctival, 602; fungifornies, 
, (medise), 580; of kidney, 723; maxime 
(circumvallate), 580; of skin, ciii; of 
tongue, 571 

Papillary stage of development of teeth, 628 
Par vagum, 627 
Parallel fissure, 486 

Parietal bones, 23; articulations of, 25; 
attachment of muscles to, 25; develop¬ 
ment of, 25; eminence, 24 ; foramen, 24 ; 
lobe, 484 

Parieto-oceipito fissure, 483 
Parotid duct, 632; gland, 631 ; accessory 
portion of, 632; nerves of, 632 ; vessels of, 
632; lymphatic glands, 456; veins, 430 
Parovarium, cliii, 761 

Patella, 127; articulations of, 128; attach¬ 
ment of muscles to, 128; development of, 
128; fracture of, 325 
Pecquet, reservoir of, 454 
Pectineus inusde, 301 
Peetiniforme septum, 742 
Pectoral region, dissection of, 262 
Pectoralis major, 263, minor, 265 
Peculiar dorsal vertebra), 7 
Pedicles of a vertebra, 3 

Peduncles of cerebellum, 604; of cerebrum, 
490, 501; of corpus callosum, 492; of 
pineal gland, 500 

Pelvic fascia, 792; parietal or obturator 
layer, 793; visceral layer, 793; plexus, 
576 

Pelvis, 119, 732; arteries of, 400; articula¬ 
tions of, 167 ; axes of, 121 ; boundaries of, 
119; brim of, 119 ; cavity of, NO; diame¬ 
ters of, 121; false, 119; inlet of, 119; 
ligaments of, 167: lymphatics of, 461; 
male and female, differences of, 121 ; outlet 
of, 121 ; position of, 121 ; position of vis¬ 
cera at outlet of, 789 ; true, 119 ; of kidney, 
729 

Penis, 741; arteries of, 743; body of, 741 ; 
corpora cavernosa, 742; corpus spongio¬ 
sum, *742; development of, elvi; dorsal 
artery of, 405; dorsal vein of, 447 ; nerve 
of, 502 ; suspensory ligament, 741; lym¬ 
phatics of, 462, 744; muscles of, 785; 
nerves of, ,744; prepuce of, 741; root of, 
741 • * 

l’buniform muscle, 204 
Perth rails Casserii nerve, 543 
Perforated space, anterior, 489; posterior, 
489 

Perforating arteries, of hand, 382; from 
mamfnftrv artery, .‘ 108 ; from plantar, 424 ; 
from profunda, 414 , 

Ptgicardiac arteries, 368, 386 
Pericardium, relations of, 681 ; structure of, 
682 ; fibrous layer of, 082; serous layer 
of, 682; vessels of, 683; vestigial fold'of, 
exU’ii 

Perichondrium, 1 
Perilymph^Ol 6 

Perinreal artery, superficial, 405, transverse, 
405; fweia, cteep, 787, superficial, 784 ; 
nerve, 562; superficial, 562 
Perinseum, 784; abnormal course of arteries 
in, 792; deep boundaries of, 784; lym¬ 
phatics of, 462 ; muscles of, 785; surgical 
anatomy of, 784 
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Perineurium, lxxxiv 
Periosteum, liii; of teetli, 621 
Peritoneum, lesser cavity of, 641, 643 ; liga¬ 
ments of, 646; mesenteries of, 646 ; omenta 
of, 646; reflections traced, 640 
Permanent cartilage, xlix ; teeth, 621 
Peroneal artery, 423; anterior, 424; peculi¬ 
arities of, 423; nerve, 666 ; veins, 446 
Peroneua brevis muscle, 817; longus, 316, 
tertius, 311 

Perpendicular plate of ethmoid, 40 
Pes accessorius, 495 ; hippocampi, 495 
Petit, canal of, 699 
l’etro-occipitsl suture, 60 
Petro-spbenoidal suture, 60 
Petrosal nerve, superficial or large, from 
Vidian, 516, external, 522, small, 622; 
sinus, inferior, 437, superior, 437 
Petrous ganglion, 625 ; portion bf temporal 
bone, 31 

Payer’s glands, 657 

Phalanges, hand, 111; articulations of, 111, 
187, development of, 112; foot, 143; 
articulations of, 143, 203, development of, 
143 

Pharyngeal aponeurosis, 630 ; arches, cxxxiv ; 
artery, ascending, 8,45; clefts, cxxxv ; gan¬ 
glion, 671; glands, 636; nerve, from ex¬ 
ternal larynaeal, 629, from gtosso-pharyn- 
genl, 527, from Meckel’s ganglion, 516; 
from sympathetic, 571 ; from vagus, 528; 
plexus of nerves, 628, 571 ; spine, 21 ; 
vein, 431 

Pharynx, 635 ; aponeurosis of, 636 ; arteries 
of, 346; development of, cxlviii; mucous 
membrane of, 630; muscles of, 230 
Phleboliths, 447 

Phrenic arteries, 396 ; nerve, 638 ; plexus 
of nerves, 574, veins, 449 
Pia mater, of brain, 474 ; of cord, 469; tes¬ 
tis, 747 

Pigment, xlviii; of iris, 592 
Pigmentary layer of retina, 696 
Pillars of external abdominal ring, 760; of 
diaphragm, 260; of fauces, 030 ; of fornix, 
490 

Pineal gland, 500; peduncles of, 50P 
•Pinna of ear, 603; ligaments of, 604 ; mus¬ 
cles of, 605 ; nerves of, 606 ; vessels of, 
'606 , 

• Pisiform bone, 106 ' 

Pituitary body, 489; development of, 
cxxxvii; fossa, 36; membrane, 684 
Placenta, cxxviii 

Plantar artery, external, 424; internal, 424; 
fascia, 318; ligaments, 200; cutaneous 
nerve, 66 ^,; nerve, external, 666 ; internal, 
666 ; veins, external, 446, internal, 446 
Plantaris muscle, 313 
Platysma myoides, 221 
Pleura, 708; cavity of, 708; costalis, 708; 
ulmonalis, 708; reflections of, traced, 
OS); vessels and nerves of, 709 4 

1’i.exus op Nerves, lxxxv; aortic, 676; bra¬ 
chial, 639 ; cardiac, deep, 672; ^superficial, 
573; carotid, 670; external, 6.71; caver¬ 
nous, 570; cervical, 636; posterior, 689.; 
ccsliac, 676; colic, left, 576; middle, 676; 
right, 675; corona^v, anterior, 673; pos¬ 
terior, 573; cystic, 676; diaphragmatic; 
674; epigastric or solar, 574; facial, 671; 


gastric, 575; gastro-duodenal, 575; gastro¬ 
epiploic, 676; left, 576; great cardiac, 
672; hoemorrhoidal, superior, 676; in¬ 
ferior, 576; hepatic, 675; hypogastric, 
576, inferior, 576; ileo-colic, 676; infra¬ 
orbital, 615; lumbar, 663; meningeal, 671; 
mesenteric, inferior, 675; superior, 676; 
oesophageal, 530; ovarian, 575; ophthal¬ 
mic, 671; pancreatic, 676; pancreatico¬ 
duodenal, 675; patellae, 559; pharyngeal, 
628, 571; phrenic, 574; prostatic, 578; 
pulmonary anterior, 629; posterior, 630; 
pyloric, 676; renal, 674; pacral, 661; sig¬ 
moid, 576; solar, 674; spermatic, 576; 
splenic, 675; superficial cardiac, 673, 
suprarenal, 574; tonsillar, 527; tympanic, 
626 ; vaginal, 678; vertebral, 672 ; vesicle, 
578 

Plexus of Veins. See Veins 

Plica semilunaris, 602 

Pneumogastric lobule of cerebellum, 603 

Pneumogastric nerve, 527 

Pomuiu Adami, 096 

Pons hepatis, 668; Tarini, 489 

Pons Varolii, 48® 

Popliteal artery, 416; branches of, 417; 
peculiarities of, 410 ; surgical anatomy of, 
416; lymphatic glands, 460; nerve, ex¬ 
terna], 566; internal, 564 ; space, 416 ; 
vein, 446 

Popliteus muscle, 314 
Pores of the skin, eix 

Portal canals, 669; fissure, 668; vein, 449, 
609, 671,693 

I’orlif> dura of seventh nerve, 521 ; mollis, 
526; inter duram et mollem, 621 
Porus opticus of sclerotic, 587 
Posterior ( See under each separate head) 

Pott's fracture, 326 
Pouch of Douglas, 766 
Pouches, laryngeal, 7Q1 
Pouparfs ligament, 260, 767, 776 
Prajputium elitoridis, 752 
Precentral fissure, 484 
Prepuce, £41 , 

Primitive groove, cxxi 
Princeps oervicis arterv, 345; pollicis artery, 
381 , 

Processes ok Process, acromion, 89 ; alveo¬ 
lar, 47 ; angular, external, 27, internal, 
27; auditory, 32 
basilar, 21 
.ciliary, 590 

elinoid, anterior, 37 ; middle, 35, posterior, 
35; 'coehleariform, 33, 608; condyloid 
of lower jaw, 57; coracoid, 90; coronoid 
of lower jaw, 57 ; of ulna, 98 
ethmoidal ofi inferior turbinated, 64 
frontal of malar, 49 

bamular of lachrymal, 49, of sphenoid, 38: 

of helix, 604 
of Ingrassias, 37 
regular, 21 

lachrymal of inferior turbinated bone, 63 
malar, 47; mastoid, 31; maxillary of in¬ 
ferior turbinated, 54, of malar bene, 60; 

* mental, 55 
nasal, 47 

odontoid of axis, 5; ‘ olecranon, 98; oli¬ 
vary, 35; orbital of malar, 60; of palate, 
62 
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Processes oh Process ( continued ) posterior, 476; of Ferrein, 726; of Mai- 

palatine of superior maxillary, 47; ptery- pighi, 723; of the spine, 17 
goid of palate bone, 62, of sphenoid, Pyriformis muscle, 306 
38 


sphenoidal of palate, 63; spinous of tibia, 
120; of ilium, 116; of sphenoid, 37; 
styloid of temporal, 33; of ulna, 00; of 
radius, 102 

unciform, 108 ; of ethmoid, 40 
vaginal of sphenoid, 86 , of temporal, 33 
vermiform of cerebellum, 602 
zygomatic, 30 

Processus ad medullam, 604; ad pontem, 
604; brevis of malleus, 610; cochleari- 
formis, 33,608; e cerebello ad testes, 604; 
gracilis of malleus, 610 
Profunda cervicis artery, 369; femoris ar¬ 
tery, 413; vein, 44«; inferior artery of 
arm, 378, superior, 377 
Promontory of tympanum, 608; of sacrum, 

Pronator quadratus muscle, 278; radii teres 
muscle, 274 
Prosencephalon, 128 

Prostate gland, 739; lobes of, 740; levator 
muscle of, 740, 789; lymphatics of, 403 ; 
surgical anatomy of, 789; vessels and 
nerves of, 741 

Prostatic plexus of nerves, 678 ; of veins, 
447; portion of urethra, 738; fluid, 741; 
sinus, 738 
Protoplasm, xliii 
l’rotovertebrre, cxxxiii 

Protuberance, occipital, external, 20 ; internal, 
21 ; maxillary (foetal), exxxv , 

Psoas magnus muscle, 206 ; parvus, 296 
Pterygo-maxillary fissure, 69; ligament, 217 
Pterygo-palatine arterv, 360, canal, 36, nerve, 
616 

Pterygoid arteries, 349 ; muscles, 219; fossa 
of sphenoid, 38; of lower jaw, 67 ; nerve, 
617; notch, 38; plexus 'of veins, 430; 
process of palate bone, 62 ; processes of 
sphenoid, 38; ridge, 37 
Pubes, 117; angle of, 117; crest 01 , 117; 

spine of, 117; symphysis of, 117, 1.69 
Pubic arch, 121 ; articulations of, 169; por¬ 
tion of fascia lat a,.298 » 

Pubo-prostatic ligaments, 734 
Pudendum, 762 

Pudic artery in male, 403; peculiarities of, 
404; in female, 406 ; accessory, 404; deep 
external, 413; superficial external, 413; « 
nerve, 662; vein, external, 445; internal, 
446 • 

Pulmonary artery, 426, 716; opening of, in 
right ventricle, 686 ; capillaries, 74 6 ; 
nerves from vagus, 629, sifluses, 688 , 
veins, 427, 462, 716; openings of, in left 
auricle, 688 

Puncta vasculosa, 491; lachrymalia, 603 
Pulp-cavity of tooth, 623 ; of spleen, 677 ; of 
teeth, development of, 628 * 

Pupil of eye, 691; membrane of, 602 
Pyloric artery, 891, inferior, 891; plexus, 676 
Pylorus, 049 . 

Pyramid in vestibule, 613; of cerebellum, 
603; of tbyroid gland, 716; of tympanum, 
608 . 

Pyramidalis muscle, 266; nasi, 214 
Pyramids, anterior, 479; decussation of, 476; 

* 3 


Quadrate lobe, 487 

Quadratus femoris muscle, 307; lumborum, 
266; menti, 216 

Quadriceps extensor prims muscle, 299 
Quadrigeminal bodies, 600 


Radial artery, 378; brandies of, 380 ; pecu¬ 
liarities of, 379; surgical anatomy of, 
379 ; lymphatic glands, 468 ; nerve, 649 ; 
recurrent artery, 380; region, muscles of, 
279; vein, 488 

Radialis indicia artery, 382 * 

Radio-carpal articulation, 180 
Radio-ulnar articulations, inferior, 180; mid¬ 
dle, 179, superior, 179 

Radius, 101 ; articulations of, 103; develop¬ 
ment. of, 103; fracture of, 202 ; grooves in 
lower end of, 102 ; muscles attached to, 
103: oblique line of, 102 ; sigmoid cavity 
of, 102 ; tuberosity of, 101 ; and ulna, 
fracture of, 292 
Rami of the lower jaw, 67 
Ramus of ischium, 110; of pubes, 117 
Ranine arterv, 341 ; vein, 429, 431 
Ranvier, nodes of, lxxxiv 
Raphe of corpus callosum, 492; of palate, 
029 ; of perimmim, 784 ; of tongue, 680 
Receiving tubes of kidney, 726 
Receptaeuli arteriie, 366 
Receptaeulum chyli, 464 
Recto-uterine ligaments, 750 
Recto-vesical fascia, 793; fold, perineal, 734 
Rectum, 601 ; development, of, cxlviii; rela¬ 
tions of, male, 063, female, 003, 766 ; folds 
of, 604; lymphatics of, 463; surgical 
anatomy of, 004 * 

Rectus abdominis, 264; capitis anticus major, 
235, minor, 236; posticus major, 248; 
minor, 248 ; lateral is, 236; femoris muscle, 

• 29!); ocifli, internus, superior, inferior, and 
externus, 212 ; sternalis, 206 

Recurrent urteig, interosseous, 386; radial, 

• 380; tilwal, 420; ulnar, anterior, 383; 
posterior, 383; laryngeal nerve, 629; 
nerves to tentorium, 611 

Region, abdominal, 249; acromial, muscles 
of, 267; auricular, 209 
back, muscles of, 237; brachial, anterior, 
274, posterior, 281 
cervical superficial, muscles of, 2Sit 
diaphragmatic, 269 

epicrapial, muscles of, 207; epigastric, 639 

• femora], muscles of, anterior, 296, internal, 

301, posterior, 308; fibular, 316; foot, 

, dorsum of, 319, sole of, 819 
gluteal, muscles of, 303; groin, 764 
of hand, mqscles of, 286; humeral, ante¬ 
rior, 271, posterior, 273; hypochondriac, 
639; hypogastric, 039 
iliac, muscles of, 294; infra-hyoid, 224; 
inguinal, 764; intermaxillary, muscles 
of, 216; ischio-rectalf 782 
laryngo-tracheal, surgical anatomy of, 700; 
Ungual, muscles of, 228; lumbar, 639 
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Reg ton ( continued) 

maxillary, muscles of, inferior, 215; supe¬ 
rior, 215 « 

nasal, muscles of, 214 
orbital, muscles of, 211 
palatal, muscles of, 232; palpebral, 210; 
peri nee um, 784 ; pharyngeal, muscles of, 
230; popliteal, 415; pterygo-maxillary, 
muscles of, 219 
radial, muscles of, 279 
scapular, muscles of, anterior, 268; poste¬ 
rior, 20f) ; Scarpa’s triangle, 409 ; supra¬ 
hyoid, muscles of, 226 
tomporo-maxillary, muscles of, 217; tho¬ 
racic, 256, anterior, 263; lateral, 206; 
tibio-fibular, anterior, 310, posterior, 312 
umbilical, 639 

vertebral, muscles of, anterior, 235, lateral, 
236 

Regions of abdomen, 639 
Rail, island of, 485 

Renal afferent vessels, 723, 728 ; artery, 39(5, 
727 ; efferent vessels, 723, 728; plexus, 
574 ; veins, 449, 728 

Resignation, organs of, 696, muscles of, 25R 
Respiratory nerves of Bell, external, 541, 
internal, 537 

Restiform bodies of medulla oblongata, 476, 
477 

Rete mucosum of skin, civ; testis, 748 , 
Reticular cartilage, liii 
Retiform cellular tissue, xlvii 
Retina, 693, arteria centralis of, 357, 697 1 
fovea centralis of, 593; limbus luteus of, 
593; membrana limitans of, 595; layers 
of, 693 ; structure of, 693 
Retinacula of iloo-ctecal valve, 660 
Retrahens auretn muscle, 210 
Rhomboid impression, 85 ; ligament, 171 
Rhomboideus, 214, major, 241, minor, 241 
Ribs, 79 ; angle of, 80 ; articulations of, 161 ; 
attachment of muscles to, 83; development 
of, 81 ; false, 7f*; floating, 79; head of, 
80; ligaments of, 161 ; neck of, 80; pe¬ 
culiar, 81; true, 79; tuberosiVy of, 80; 
vertebral, 79; vortebro-costal, 79; vertebro¬ 
sternal, 79 * » 

Ridge, internal occipital, 21; mylo-hyoidean, 
56; pterygoid, 37 ; superciliary, 26; tem¬ 
poral, 30,07 ‘ 

Riraa glottidis, 700 » 

Ring, abdominal, external, 250,706, internal, 
769; femoral or crural, 779; fibrous of 
heart, 090 

Risorius muscle, 217 „ 

Rolando, tubercle of, 480, fissure of, 483 
Root of Ifihg, 712 , 

Roots of spinal nerves, 633; of teeth; 621 ; 

of zygomatic process, 30 < 

Rosenmuller, organ of, cliii, 701 ' 

Rostrum of sphenoid bone, 36; of corpus 

callosum. 492 * «• 

Rotation, 150 

Rotatores spin® muscles, 247 e 
Round ligaments of uterus, 762; relation of, 
to femoral ring, 780; of live!-, 667 
Rug® of stomach, 660; of vagina, 756 
Rupture of urethra, course taken % urine in, 
785 * 

Sac, lachrymal, 003; of omentum, 643 


Saccular stage of development of teeth, 628 
Saccule of vestibule, 617 
Sacculus laryngis, 701 
Sacra-media artery, 397 
Sacral arteries, lateral, 407 ; canal, 15; cor¬ 
nua, 14; foramina, 13; ganglia, 676; 
lymphatic glands, 461; nerves. 659; 
plexus, 661; vein, lateral, 447, middle, 447 
Sacro-coccygeal ligaments, 169 
Sacro-iliac articulation, 167 
Sacro-lumbalis muscle, 244 
Sacro-sciatic foramen, greater, 116, 168; 
lesser, 116, 168; ligaments, 167; notch, 
greater, 116, lesser, 116 
Sacro-vertebral angle, 13 
Sacrum, 12 , articulations of, 16, attachment 
of muscles to, 16, development of, 16, pecu¬ 
liarities of, 15, structure of, 16 
Sacs, dental, 628 
Sagittal suture, 59 

Salivary glands, 631, structure of, 634 
Salphenous nerve, long nr internal, 659, short, 
665 ; opening, 298, 776; vein, external or 
short, 445, internal or long, 445, 773 
Salpingo-pbaryngeus, 234 
Santorini, cartilages of, 698 
Sarcolemma, Ixv 
Sarcous elements of muscle, lxvi 
Sartorius muscle, 298 

Scala tympani of cochlea, 616; vestibuli of 
cochlea, 015 
Seal® of cochlea, 615 

Scalenus anticus, 236, medius, 237 ; posticus, 
237 

Scaphoid .bone, hand, 104, foot, 139; fossa 
of sphenoid, 38 

Scapula, 86; articulations of, 91; attachment 
of muscles to, 91 ; development of, 90 ; 
dorsum of, 87 ; glenoid cavity of, 90 ; head 
of, 90; ligaments of, 174; muscles of, 
267; spine of, 88 ; venter of, 85 
Scapular artery, posterior, 367, region, 
muscles of, anterior, 268; posterior, 269; 
veinSj 440 

Scapuloclavicular articulation, 172 
Scarfskin, civ 
Scarpa’s triangle, 409 
Schindylesis, 148 < 

Schneiderian membrane, 584 
Schwann, white substance of, lxxiii 
Sclerotic, 686 

Sciatic artery, 405; nerve, greater, 664, 
• lesser, 564; veins, 447 
Scrotal hernia, 771 

Scrotum, 744; tlartos of, 744; development 
of, clvii; lymphatics of, 745; nerves of, 
7*15; septum of, 744; vessels of, 746 
Sebaceous glands, cviii 
Secreting glands, cxiii 
Sella turcica, 35, 63 

Semen, 760; liquor seminis of, 760; semi¬ 
nal granules of, 750; spermatozoa of, 750 
Semicircular canals, 613 
Semilunar bone, 104; cartilages of knee, 193; 
ganglion of fifth nerve, 610; of abdomen, 
674; valves, aortic, 689; pulmonic, 687 
Semimembranosus muscle, 309 
Seminal granules, 76Q; ducts, 749; vesicles, 
749 

Seminiferous tubes, 747 
Semispin alia muscle, 247 
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Semitendino&us muscle, 308 
Sense, on structure of heart’s valves, 087 
Senses, organs of the, 579 
Separation of epiphyses, Ixiv 
.Septum auricularum, 680; crurale, 780; 
lucid urn, 495; of medulla oblongata, 478; 
of nose, 72; cartilage of, 683; pectiniforme, 
742; of Pons Varolii, 481; scroti, 744; 
subarachnoid, 468; of tongue, 682; 
ventriculorum, 686 
Septem between bronchi, 704 
Serous membranes, cxii 
Serratus msgnus, 266; posticus inferior, 242; 
superior, 242 

Sesamoid bones, 144; cartilages, 583 
Seventh nerve, 626, 621 
Shaft of a bone, its structure, 1 
Sheath of arteries, xeiv ; of muscles, lxv ; of 
nerves, lxxxiv; femoral or crural, 777; of 
rectus muscle, 256 
Short bones, 1 

Shoulder, muscles of, 262; joint, 174; vessels 
and nerves of, 176 

Sigmoid artery, 395; cavity, greater and 
lesser of ulnar, 98; of radius, 102; flexure 
of colon, 661; meso-colon, 047 ; notch of 
lower jaw, 67 

Sinuses, cranial, 26, 428, 434 ; confluence of 
the, 435 ; cavernous, 435 ; circular, 436; 
lateral, 435; longitudinal inferior, 435; 
superior, 434; occipital, 436; petrosal, 
inferior, 437, superior, 437; straight, 435 ; 
transverse, 437 

Sinuses of nose, 26 ; ethmoidal, 40 ; frontal, 
28; maxillary, 46; sphenoid a J, 35 
inusee of Valsalva,* aortic, 689 ; pulmonary, 
687 

Sinuses of heart, of right auricle, 684. of left, 
688 ; of coronary vein, 462, 685 
Sinus cireularis iridis, 691 
Sinus of jugular vein, 431 
Sinus of kidney, 721 
Sinus pocularis, 737' 

Sinus prostaticus, civ, 737 
Sixth nerve, 620 

Skeleton, 1, number of its pieces, 1 
Skin, General Anatomy of, cii; appendages , 
of, evi; areola* of, ciii; coriun* of, cii 
cuticle of, civ ; derma, or true skin, cii 
development of, cxlii; epidermis of, civ 
furrows of, civ; hairs, evii; muscular 
fibres of, ciii; nails, evi; nerves of, evi 
papillary layer of, ciii; rote mucosum ef, 
civ; sebaceous glands .of, cviii; sudorifer¬ 
ous or sweat glands of^eviii; tactile cor¬ 
puscles of, lxxxvii; vessels of, ev 
Skull, 19, 61; anterior region, 69 ; base of, 
external surface, 64, intenlW surface, 61 ; 
fossa of, anterior, 61, middle, 68; posterior, 
64; lateral region of, 67; tables of, 1; 
vertex of, 81; vitreous table of, 1 
Slender lobe of cerebellum, 603 
Small intestine, cellular coat of, 664; mu¬ 
cous coat of, 664; muscular coat of, 654; 
serous coat of, 664 ; simple follicles, 667 ; 
valvulse conniventes, 664; villi of, 655 # 
Small intestines, 652; duodenum, 662; ileum, 
664; jejunum, 65£ 

Socta parotidis, 632 

Sommerring, foramen of, 693 

Soft palate, 630; aponeurosis of, 630; arches 


I or pillars of, 630; muscles of, 232; struc¬ 
ture of, 030 
, Solar plexus, 674 

Sole of foot, muscles of, first layer, 319, 
second layer, 321, third layer, 322 
Soleus muscle, 313 
Solitary glands, 667 

Space, anterior perforated, 489; axillary, 
360; intercostal, 79; popliteal, 416; pos¬ 
terior perforated,* 489 
Spaces, Haversian, lvii 

Spermatic Artery, 896, 746; canal, 768; 
cord, 745; arteries of, 746; course of, 746; 
lymphatics of, 746 ; nerves of, 746 ; rela¬ 
tion to femoral ring, 780; relations of, in 
inguinal cat ml, 745, 708; veins of, 746; 
fascia, external, 250, 706; plexus of nerves, 
676, of veins, 448 ; veins, 448, 725 
Spermatozoa, 760 

Splieno-maxillary fissure, 69; fossa, 09 
Spheno-palathie artery, 360; foramen, 63; 

ganglion, 515 ; nerves, 613; notch, 63 
Spheno-parietal suture, GO 
Sphenoid bone, 34, articulations of, 39; at¬ 
tachment of muscles to, 39, development 
of, 38, greater wings of, 36, lesser wings 
of, 37, pterygoid processes of, 38, rostrum 
of, 30; spinous processes of, 36; vaginal 
processes of, 86 

Sphenoidal fissure, 37 ; nerves in, 520 ; pro¬ 
cess of palate, 62; sinuses, 35; spongy 
bones, 88 

Sphincter muscle of bladder, 785; of rectui 
external, 783, internal, 783 ; of vagina, 787 
Spinal arteries, anterior, 306, lateral, 306, 
posterior, 806, median, 305; canal, 19 
Spinal Conn, General Anatomy of, lxxviii; 
development of, cxxxix; arachnoid of, 
408; arrangement of grey and white 
matter in, lxxviii, central canal of, lxxxii, 
central ligament of, 409, columns of, 470, 
dura mater of, 407, fissures of, 470, foetal 
peculiarity of, 470,, grev commissure of, 
471, internal structure of, lxxviii, ligamen- 
tum ienticulatum of, 400, membranes of, 
467, neurilemma of, 409, pia mater of, 
400, sections of, 471, white commissure of, 
470, 471, white matter of, lxxvii 
Spinal accessory nerve, 630 
Spinal nerves, lxxxii, 533; arrangement intrt 
t groups, 633, branches of, anterior, 634, 
^posterior, 634, ganglia of, 634, origin of 
roots, anterior, 633, posterior, 633 
Spinal veins, 443, longitudinal anterior, 443, 
posterior, 443 

Spmali^ colli muscle, 246; dom, 246 
SpinEj General Description of, ^7 ; articula¬ 
tions of, 164; development of, cxxxii; 
ossification of, 11 

Spines of bones, ethmoidal, 34,40; of ischium, 
116 ; nasal, 28, anterior, 48, posterior, 51 ; 

3 pharyngeal, 21; of pubes, 117 ; of scapula, 
SB 

Spinous process of ilium, 116, of sphenoid, 
37, of tibia, 129, of vertebra}, 3 
Spiral canal of cochlea, 614 
Splanchnic nerve, greater, 673, lesser, 574, 
smallest or renal, 674 

Spleen, 676; capillaries of, 679; fibro- 
elastic coat of, 676; lytnpbatics of, 464, 
680; Malpighian corpuscles of, 678, nerves 



820 


INDEX. 


of, 680; proper substance of, 877; rela¬ 
tions of, 676; serous coat of, 676 ; size and 
•weight, 676; artery of, 678; structure of, 
678; trabecula) of, 677 ; veins of, 680 
Splenic artery, 802, distribution of, 678; 

plexus, 676; corpuscles, 678; vein, 460 
Splenius muscle, 243 

Spongy portion of urethra, 737; tissue of 
bone, 1 

Squamo-sphenoidal suture, 60; parietal 
suture, 60 

Squamous portion of temporal bone, 29 
.Stapedius muscle, 611 
Stapes, 610; annular ligament of, 610 
Stellate ligament, 161 ; plexus of kidney, 728 
Stenson’s duct, 632 

Sternal end of • clavicle, fracture of, 200; 

foramen, 78; ligaments, 170; nerves, 637 
Sterno-clavicular articulation, l7l 
Sterno-hvoid muscle, 224 
Sterno-mastoid muscle, 222 ; artery, 340 
Sterno-thyroid muscle, 224 
Sternum, 75; articulations of, 70; attachment 
of muscles to, 70, development of, 77, 
ligaments of, 165 

Stomach, 647 ; alteration in position of, 
048; alveoli of, 660; cardia of, 047; 
cellular coat of, 650 ; curvatures ol‘, 648 ; 
development of, cxlviii; fundus of, 647 ; 
gastric follicles of, (550; ligaments of, 648; 
lymphatics of, 484 ; mucous glands of, Got); 
mucous membrane of, 060 ; muscular coat 
of, (540; orifices of, 647 ; pyloric end of, a 
647 ; pylorus, 048; serous coat of, 640 • I 
simple follicles of, 650; splenic end of, 
647 ; structure of, 040 ; surfaces of, 048 ; 
vessels and nerves of, 652 
Straight sinus, 435 
Straight tubes of kidney, 725 
Stratiform fibro-cartilage, liii 
Strim lougitudinales, 402 ; laterales, 402 ; of 
muscle, lxv 
Striped muscle, lxv 
Stroma of ovary, 760 
Stylo-glossus muscle, 230 « 

Stylo-hyoid ligament, 160; muscle, 227; 

nerve from facial, 624 * 

Stylo-mastoid artery, 846; foramen, 33, 
vein, 430 « 

*Stylo-maxillary ligament, 103 « 

Stylo-pharyngeus muscle, 232 ' t 

Styloid process of temporal bone, 33; of 
radius, 102 ; of ulna, 90 
Sub&nconeus muscle, 274 
Subarachnoid space of brain, 474; of cord, 
468 ; fluid, 474; septum, 468 * 

Subclavian arteries, 359; branches of, 304 ; 
first part of, left, 861, right, 860, peculiari¬ 
ties of, 862, second portion of, 861,,third, 
861, surgical anatomy of, 862 ; groove, 81; 
nerve, 641, triangle, 352 ; vein, 440 
Subclavius muscle, 265 * , 

Subcrureus muscle, 300 
Sublingual artery, 341; fossa, 66; gland, 
633 ; vessels and nerves^of, 684 
Sublobular veins, 671 1 * 

Submaxillary artery, 343; fossa, 56; gan¬ 
glion, 520 ; gland, 632; nerves of, 633; 
vessels of, 633; lymphatic gland, 455; 
triangle, 352 * 

Submental artery, 843; vein, 429 


Sub-occipital nerve, 636; posterior branch 
of, 639; triangle, 864 
Sub-peduncular lobe of cerebellum, 603 
Sub-pubic ligament, 169 
Subscapular aponeurosis, 368; artery, 373; 

fossa, 86 ; nerves, 642 
Subecapularis muscle, 268 
Sudoriferous glands, cviii 
Sulci of cerebrum, 481 
Sulcus spiralis, 615 
Supercilia, 699 
Superciliary ridge, 26 

Superficial palmar arch, 382 ; cervical artery, 
867 ; circumflex iliac artery, 413; perinreal 
artery, 405 

Superficialis colli nerve, 536; volee artery, 380 
Superior maxillary bone, 44; articulations 
of, 48 ; attachment of muscles to, 48; de¬ 
velopment of, 48; nerve, 613 
Superior meatus, 74, 685; profunda artery, 
877 ; turbinated crest, 47 ; of palate, 51 ; 
vena cava, 442 
Superior thyroid artery, 340 
Supinator brevis muscle, 282 ; longus, 279 
Supra-clavicular nerves, 686 
Supra-maxillary nerves from facial, 624 
Supra-orbital arch, 20; artery, 357; fora¬ 
men, 27, 70 ; nerve, 611 ; notch, 27 
Suprarenal arteries, 896; capsules, 730; 
nerves of, 732 ; vessels of, 782 ; plexus, 
674; veins, 449 

Supra-scapular artery, 366; nerve, 641; 
notch, 89 

Supro-spinales muscles, 247 
Supra-spinatus muscle, 269 
Supra-spinous ligaments; 164; aponeurosis, 
269 

Supra-trochlear nerve, 611 
Sural art eries, 417 ; veins, 446 
Surgioat, Anatomy, of abdominal aorta, 
389 ; of anterior tibia!, 420; of arch of 
aorta, 382 ; of axilla, 369; of axillary 
artery, 372 

of base of bladder, 790 ; of brachial artery, 
870 f bend of elbow, 876 
of common carotid artery, 338; of common 
iliac artery, 399 ; of dorsalis jtadis, 421 
of external carotid, 339 ,• iliac, 408 
of facial artery, 344; of femoral artery, 
411 ; of femoral hernia, 773 
of hamstring tendons, 309 
of inguinal hernia, 762 ; of internal carotid, 
* 866 ; of iljac arteries, 401; of iscbio-rec- 

tal region, 782; of innominate artery, 834 
of laryngo-tracheal region, 706; of lingual 
artery, 341 

of muscles of eye, 213; of muscles of lower 
extremity, 323; of soft palate, 235; of 
muscles of upper extremity, 289 
of oesophagus, 687 

of perinaeum, 784; of popliteal artery, 
416 ; of posterior tibial, 422; of pro- 
• state gland, 789 
of radial artery, 379 
,*of Scarpa’s triangle, 411 
t of sterno-mastoid muscle, 224 
of subclavian artery, 362 
Of superior thyroid, c^l 
of talipes, 317; of temporal artery, 847; 
of thoracic aorta, 386: of triangles of 
neck, 850 
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Surgical Anatomy ( continued) 

of ulnar artery, 383 

Suspensory ligament of incus, 010 ; of lens, 
699; of liver, 666 ; of malleus, 610; of 
.penis, 741 

Sustentaculum tali, 136 
Sutura, 147 ; dentata, 148 ; harmonia, 148; 
limbosa, 148; notha, 148; serrata, 148; 
squamosa, 148 ; vera, 147 
Sutural ligament, 146 

Suture, basilar, 60; coronal, 60; cranial, 69; 
ethrao-sphenoidal, 61 ; ethmoido-frontal, 
61 ; frontal, 26, 29, 00; fronto-parietal, 
60; fronto-sphenoidal, 61 ; intermaxillary, 
70; internasal, 69; interparietal, 69; 
lambdoid, 00; malo-maxillary, 70; masto- 
occipital, 60 ; masto-parietal, 60 ; naso¬ 
maxillary, 69; occipito-parietal, 60; petro- 
occipital, 60; petro-sphenoidal, 60; sagit¬ 
tal, 69; spheno-parietal, 60; squamo- 
parietal, 60 ; squamo-sphenoidal, 00 ; tem¬ 
poral, 32; transverse, 60 
Swallow’s nest of cerebellum, 603 
Sweat-glands, cviii 

Sylvius, tissure of, 488 ; aqueduct of, 490 
Sympathetic Nerve, lxxxv, 668; cervical 
portion, 670 ; cranial portion, 670 ; lumbar 
portion, 676; pelvic portion, 676 ; thoracic 
portion, 673 

Symphysis of jaw, 66 ; pubis, 117, 169 
Synarthrosis, 147 
Synovia, 146, 147 

Synovial Membrane, 146, articular, 146, 
bursal, 147, vaginal, 147. &’ee also Indi¬ 
vidual Joints . 

System, Haversian, lti 
Systematic arteries, 327; veins, 427 


Tables of the skull, 1 
Tactile corpuscles, lxxxvii 
Tsenia hippocampi, 494; semi-eircularis, 493; 
violacea, 606 * 

Tarsal bones, 134; ligament, 199 ; cartilages 
of eyelid, 600; ligament ofr eyelid, 000 . 

Tarsal artery, 421 
Tarso-metatarsal articulations, 202 
Tarsus, 134; articulations of, 109; synovial 
membranes of, 200; development of, 143 
Teeth, 621 ; bicuspid, 622; body of, 621 ; 
canine, 622; cement of, 626; crown of, 
621 ; crusta petrosa of, 626; cortical sub¬ 
stance of, 625; cuspidate, 622 ; deciduousf 
621; dental tubuli of, >624; destine of, 
624; development of, 626; enamel of, 
626; eruption of, 629 ; eye; 622 : false 
molars, 622; fang of, 621 ; general •cha¬ 
racters of, 621 ; growth of, 029; incisors, 
621; inter tubular substance of, 624; ivory 
ofi 624; milk, 621, 623; molar, 622; 
multicuspidate, 022 ; permanent, 021 ; pulp 
cavity or, 023; root of, 021; structure of, 
623; temporary, 621, 622; true or large 
* molars, 622; wisdom, 623 
Temporal artery, 340; anterior, 346; deep,. 
349; middle, 846; posterior, 346; surgi-,* 
cal anatomy of, 347 

Temporal bone, 29; articulations of, 34; at¬ 
tachment of muscles to, 34; development 
of, 34; mastoid portion, 80; petrous portion, 
81; squamous portion, 29; structure of, 34 


Temporal fascia, 218; fossre, 07; ganglion, 
671; muscle, 218; nerves of auriculo- 
, temporal, 618; deep, 617; of facial, 624; 

ridge, 30, 67; suture, 82; veins, 429 . 
Temporary cartilage, xlix; teeth, 621, 628 
Temporo-facial nerve, 624; malar, 613; 
maxillary articulation, 169; maxillary 
vein, 430 

Temporo-sphenoidal lobe, 486, 487 
Tendo Achillis, 313^ palpebrarum or oculi, 
210 

Tendon, central, or cordiform, of diaphragm, 
200 ; conjoined of internal oblique and 
transversalis, 262, 767 ; of wrist, 284; of 
ankle, 108; of hamstring, 309 
Tendon, structure of, 206 
Tensor palati muscle, 233; tarsi muscle, 211; 
tympani iqusole, 610; canal for, 33, 608; 
vagina) femoris muscle, 298 
Tentorium eerebelli, 473 
Teres major muscle, 270; minor, 270 
Testes, 74(5; coni vasculosi of, 748; cover¬ 
ings of, 740, 747; development of, cliv; 
tunica albuginea, 747; vaginalis, 740; vos- 
culosa, 747; gubernaculum testis, 761 ; 
lobules of, 747 ; lymphatics of, 403; mode 
of descent., 761; rete testis, 748 ; size and 
weight of, 740; structure of, 747; tubuli 
seminiferi of, 747; vas deferens of, 749; 
\asa efferent ia of, 748 ; vas recta of, 748 ; 
vnseulum aberrans of, 748 
Thalanieneephalon, exxxvii 
•Thalami optici, 498 
Thebesii veil®, 462; foramina, 452 
Theca vertebralis, 407 

Thigh, muscles of hack, 308; deep fascia, 
fascia lata, 297; superficial fascia, 290, 
773 ; muscles of front, 296 
Third nerve, 608; ventricle of the brain, 498 
Thoracic aorta, 385; surgical anatomy of, 
386 

Thoracic artery, acromial, 373; alar, 373 ; 

long, 373 ; superior, 873 
Thoracic duct, 454 
Thoracic Jrnnglia of sympathetic, 673 
Thoracic nerves, anterior, 642 ; posterior, or 
» long, 6 fl 

Thoracic region, muscles of anterior, 263; 
lateral, 200 ■* 

‘Thorax, General Dencription of, 681 ; base 
,of, 681 ; bones of, 76 ; boundaries of, 081 ; 
Cutaneous nerves of, anterior, 662; lateral, 
662; fasciro of, 257; lymphatics of, 464, 
muscles of, 266; parts passing through 
upper opening of, 081 

Thumb, articulation of, with carpus, 186; 

muscjes of, 286 % 

Thymus gland, 718; chemical composition, 
720 •, lobes of, 719 ; lymphatics of, 406 
* Thy ro-aryt® noideus muscle, 702 
Thyro-arytenoid ligament, inferior, 701 ; 
.superior, 700 

Thyro-epiglottic ligament, 698 
Thyro-epiglottideua muscle, 703 
Tbyro-hyoid ligamepts, 699; membrane, 698: 

muscle, 225; nerve. 632 
Thyroid artery, inferior, 866 ; middle, 383, 
334, 718; superior, 340; surgical anatomy 
of, 341; axis, 366; branches of sympa¬ 
thetic, 671 ; cartilage, 096; foramen, 117 ; 
ganglion, 671; gland, 719 5 chemical com- 
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position, 718; isthmus of, 716; lymphatics 
of, 466 ; veins, inferior, 441; middle, 432; 
superior, 432 * 

Tibia, 128; articulations of, 132; attach¬ 
ment of muscles to, 132; crest of, 130; 
development of, 132; fracture of shaft of, 
325; nutrient artery of, 424; spinous pro¬ 
cess of, 128; tubercle of, 120 ; tuberosities 
of, 120 

Tibial artery, anterior, 418; branches of, 
420; peculiarities of, 410; surgical ana¬ 
tomy of, 420; posterior, 422 ; branches of, 
423; peculiarities of, 422; surgical ana¬ 
tomy of, 422; lymphatic glands, 460; 
nerve, anterior, 660; posterior, 665; recur¬ 
rent artery, 420 ; veins, anterior, 440; pos¬ 
terior, 446 

Tibialis anticus muscle, 310; pqst.icus muscle, 
316 

Tibio-fibular articulations, 106 ; region, ante¬ 
rior, muscles of, 310; posterior, 312 
Tibio-tarsal ligament, 107 
Tongue, 670; arteries of, 682; fibrous sep¬ 
tum of, 682 ; follicles of, 681; fire nmu of, 
680; mucous glands, 681 ; mucous mem¬ 
brane of, 680; muscles of, 228 ; nerves of, 
582 ; papillse of, 680 
Tonsillar nerves, 627 
Tonsillar artery, 343 

Tonsils, 031; nerves of, 631; vessels of, (yil ; 

of cerebellum, 503 
Toreular Ilerophili, 21, 436 
Trabeculio of corpus cavemosum, 742; of 
spleen, 677 ; of testis, 747 ; of foetal skull, 
cxxxiv 

Tkach i; a, 704; cartilages of, 706 ; glands of, 
706 ; relations of, 704 ; structure of, 706; 
surgical anatomy of, 706; vessels and 
nerves of, 700 

Trachelo-mastoid muscle, 246 

Tracheotomy, 708 

Trachoma glands, 602 

Tract us iutermedio-lateralis, lxxxii 

Tractus opticus, 607 

Tragicus muscle, 606 * 

Tragus, 604 

Tranavers&lis fascia, 709; muscle,'264 « 

Transversalis colli artery, 867 ; muscle, 245 
Transverse arteries of basilar, 366; colon, 
061 ; facial artery, 346; vein, 400; figure* 
of brain, 496: of liver, 668 ; ligament, of 
atlas, 166; of hip, 100; of knee, 194,;, of 
scapula, 174; tibio-fibular, 107; meso¬ 
colon, 661; process of a vertebra, 8 ; sinus, 
437 ; suture, 60 , 

Transversus auricula;, 606; pedis, 322; 

perina*i^786; perinsei (in female)787 
Trapezium bone, 106 < 

Trapezius muscle, 238 • 

Trapezoid bone, 106; ligament, 172 4 

Triangle, inferior carotid, 350; of elbow, 875; 
of Hesselbach, 771; of neck, anterior, 360; 
posterior, 362; occipital, 361 ; Scarpa's, 
408 ; subclavian, 352; subngixillary, 362 ; 
sub-occipital, 864; superior carotid, 351 
Triangular ligament of abdomen, 260, 767; 
of urethra, 787 

Triangularis sterni muscle, 257 
Triceps extensor crilris, 209; extensor cubiti, 
273 

■■ Tricuspid valves, 687 


Trifacial or trigeminus nerves, 610 
Trigone of bladder, 730 
Trochanter, greater, 122; lesser, 123 
Trochanteric fossa, 123 
Trochlea of humerus, 94 
Trochlear nerve, 609 

True pelvis, 119; ligaments of bladder, 734; 

ribs, 79; corpus luteum, 761 
Trunk, articulations of, 151; muscles of, 
237 

Tube, Eustachian, 608; Fallopian, 768 
Tuber cinereum, 480; ischii, 116 
Tubercle, of the clavicle, 84; of the femur, 
124; genital, civ; lachrymal, 47; lami¬ 
nated of cerebellum, 603; of Lower, 685; 
for odontoid ligaments, 21; of Rolando, 
480; of scaphoid, 104; of the tibia, 120; 
of ulna, 28; of zygoma, 30, 

Tubercles, genial, 60 ; of ribs, 80 
Tubercula quadrigemina, 500 
Tuberculo cinoreo, 480 

Tuberosities of humerus, greater and lesser, 
06 ; of tibia, 120 

Tuberosity of ischium, 116; maxillary, 44; 

of palate bone, 52; of radius, 101 
Tubes, bronchial, 704; structure of, in lung, 
715 

Tubular nerve-fibres, Ixxii 
Tubular substance of kidney, 723 
Tubuli dental, 024; of Ferrein, 725; lacti- 
feri, 763 ; semiuiferi, 74 7 ; uriniferi, 725 
Tubulus centralis modioli, 614 
Tuft, vascular, in Malpighian bodies of kid¬ 
ney, 723 

Tunica albuginea, 747 ; of ovary, 750; 
Ruychiana, 690; vaginalis, 746 (’vaginalis 
propria, 740; reflexa, 747; vasculosa testis, 
747 

Turbinated bone, superior, 41; inferior, 53; 

middle, 41 
Tutamina oculi, 600 

Tympanic artery, from internal carotid, 355; 
from internal maxfllary, 848; bone, 34; 
nerve, 626, 611; of facial, 623 
Tympanum, 606; arteries of, 611; cavity of, 
607; membrane of, 009; mucous mem¬ 
brane of, 611; muscles of, 610 ; nerves of, 
Oil ;*ossicula of, 600;«veins of, 611 
Tyson’s glands, 741 


Ulna, 66; articulations of, 101; eoronoid 
« process of, 98; olecranon process of, 98; 
development of> 101; fracture of eoronoid 
process of, 291*, of olecranon, 291; of shaft, 
202 ; muscles attached to, 101; sigmoid 
ctfVities of, 08; styloid process of, 99; 
tubercle of, 98 

Ulnar artery, 382; branches of, 383; pecu¬ 
liarities of, 383; surgical anatomy of, 383; 
lymphatic glands, 459; nerve, 647; artery, 
recurrent, anterior, 383 ; posterior, 383 ; 
•vein, anterior, 438; posterior, 488 
Umbilical arteries in foetus, cxlvi, 693 ; how 
obliterated, 695; cord, cxxviii; fissure of 
liver, 668 ; region, contents of, 689; vein, 
cxxviii, 693; bow obliterated, 695; vesicle, 
cxxiii 

Umbilicus, cxxii, 260 

Unciform bone, 108; process of ethmoid, 40 
Uncinate lobe, 487 
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Ungual phalanges, 111 
Unstriped muscle, lxviii 
Upper extremity, arteries of, 359 ; bones of, 
83; fascia of, 262; ligaments of, 171; 
, lymphatics of, 458; muscles of, 262; 
* nerves of, 642; surgical anatomy of, 289; 

veins of, 438 
Urachus, 734 

•Ureters, 729, 730; muscles of, 730; nerves 
of, 730; vessels of, 730 
Urethra, development of, clvi; male, 737 ; 
bulbous portion of, 738; caput gaJlinaginis, 
737 ; membranous portion, 737 ; prostatic 
portion, 737; sinus of, 737; rupture of, 
course taken by urine, 785; sinus pocularis 
of, 737 ; spongy portion of, 737; structure 
of, 738; verumontanum. 737; female, 764 
Urinary organs, 721; development of, el 
Urogenital sinus, civ 

Uterine arteries, 402; nerves, 660; plexus 
of veins, 440 

Uterus, 766; appendages of, 768; arbor 
vitro of, 757; broad ligaments of, 766; 
cavity of, 756; development of, cliv; 
gnmriia of, 578 ; nerves of, 578 ; in foetus, 
758; fundus, body, and cervix of, 756; 
liiraments of, 756; lymphatics of, 403; 
during menstruation, 758; in old age, 768; 
after parturition, 768; during pregnancy, 
758; at puberty, 758; round ligaments 
of, 762 ; shape, position, dimensions, 756 ; 
structure of, 757 ; vessels, 757 ; nerves of, 
578, 757 

Uterus masculinus, or utricnlus hominis, civ, 
737 

Utricle of vestibule, ,617 
Uvea, 591 

Uvula of t hroat, 630; of cerebellum, 503; 
vesicro, 730 


Vagina, 755; columns of, 755; lymphatics 
of, 463 ; orifice of* 763 
Vaginal arteries, 402 ; plexus of nerves, 578; 
plexus of veins, 447; postal pl&ois, 671 ; 
process of temporal, 33 ; processes of sphe¬ 
noid, 36 ; synovial membranes, 147 
Vagus nerve, 527 j ganglion of roofc of, 528 ; 

of trunk of, 628 
Valley of cerebellum, 502 
Valsalva, sinuses of, 329, 687, 689 
Valve of Bauhin, 659; coronary, 085; of 
cystic duct, 673; Eustachian, 686; pf 
gall-bladder, 673; of.IIasner, 591; ileo- 
crocal, 669; of Kerkring*664 ; mitral, 689; 
of Vieuesens, 600 

Valves in right auricle, 685; senjilumtr 
aortic, 689; pulmonic, 087; tricuspid, 
687 ; of lymphatics, xcix; of veins, xcvii 
Valvulro conniventes, 654 
Vas deferens, 749; structure of, 740; aber- 
rans, 748 

Vasa aberrantia, from brachial artery, Q : 
afferentia of lymphatic glands, 454; brevia 
arteries, 892; veins, 451; efferentia of 
testis, 748; of lymphatic glands, 454; vaso- 
rum of arteries, xciv; of veins, xcvii!; 
intestini tenuis arteries, 393; recta, 748 
Vascular system, changes in, at birth, 096; 

peculiarities in foetus, 692 
Vasculum aberrans, 748 
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Vastus extemus muscl#, 299; internus and 
crureus, 300 

Veins, Genei'al Anatomy of , xc\i; anasto- 

’ moses of, 427; coats of, xcvi; development 
of, cxlvi; muscular tissue of, xcvii; plexuses 
of, 427; faze, form, etc., 427; structure 
of, xcvi; valves of, xcviii; vessels and 
nerves of, xcviii 

Veins or Vein, Descriptive Anatomy of , 
427 ; of alro nafji, 428; angular, 428; ar¬ 
ticular of knee, 446: auditory, 618; 
auricular anterior, 430; posterior, 430; 
axillary, 440; azygos, left lower, 442; 
left upper, 442 ; right, 442 
basilic, 439; basi-vertebral, 444; of bone, 
li; brachial, 439; brncliio-cephalic or 
innominate, 440; bronchial, 443; buc¬ 
cal, 430 

cardiac, 461, anterior, 452, great, 451, 
posterior, 451; cava superior, 442, in¬ 
ferior, 448; cephalic, 439 ; cerebellar, 
434 ; cerebral, 433; cervical, ascending, 
432 ; deep, 432 ; choroid of brain, 433 ; 
circumflex, iliac, 447, superficial, 445; 
condyloid posterior, 432,435; of corpora 
cavernosa, 743; of corpus spongiosum, 
447, 743; of corpus striatum, 433; 
cystic, 451 

deep, or vcnie comites, 427; dental in¬ 
ferior, 430; digital of hand, 439; of 

* diploe, 432 ; dorsi-spinal, 443 ; of penis, 

447 ; dorsalis nasi, 428; pedis, 446 
epigastric, 447 ; superficial, 446; of eye¬ 
ball, 699 

facial, 428; femoral, 446; frontal, 428 
of Galen, 433; gastric, 451 ; gastro-epi- 
ploic., 450, 451 ; gluteal, 447 
hromorrlioidal, 447; of head, 428 ; hepatic, 
449 

iliac, common, 447; external, 446; inter¬ 
nal, 447; ilio-lumbar, 447; inferior cava, 

448 ; innominate, 440 ; intercostal, su¬ 
perior, 441; interlobular, 671 ; inter¬ 
osseous of forearm, 439; intralobulnr, 671 

jugular anterior, 431; external, 430; ex¬ 
ternal posterior, 431 ; internal, 431 
of kidney, 728 

labial inferior, 429 ; superior, 420 ; laryn¬ 
geal, 441 ; lateral sacral, 447; lingual, 
431 j of fiver, 669; longitudinal inferior* 

* 435 ; lumbar, 448; ascending, 448 

’ mammary internal, 441; masseteric, 430; 

* mastoid, 430; maxillary internal, 480; 
median cutaneous, 438; basilic, 439; 
cephalic, 439; medulli-spinal, 444 ; me¬ 
ningeal, 430; menlngo-rachidian, 443 j 
mesenteric inferior, 440; superior, 460 

nasll, 428 * 

oblique, 452; obturator, 447; occipital, 
430; oesophageal, 442; ophthalmic, 428, 
436; ovarian,' 440 

palatine inferior, 429; palmar deep, 439; 

* palpebral inferior, 428; superior, 428; 
pancreatic, 461 ; pancreatico-duodenal, 
461; farotid, 430; peroneal, 446; pha¬ 
ryngeal, 43>; phrenic, 449; plantar, 
external, 446; internal, 446; popliteal, 
446; portal, 427, 449, 671; profunda 
femoris, 446; pterygoid plexus, 480; 
pudic external, 446; internal, 447; pul¬ 
monary, 462 
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Vkins oh Vein ( continued) 
radial, 438; ranine, 429, 431; renal, 449, 
720 

sacral, middle, 447 ; lateral, 447 ; ealva- 
tella, 438; saphenous external, or short, 
446; internal, or long, 446, 773 ; sciatic, 
447; spermatic, 448; spheno-palatine, 
432 ; spinal, 443; splenic, 460; stylo¬ 
mastoid, 430; subclavian, 440; sub- 
lobular, 060, 671; .submaxillary, 429; 
submental, 429; superficial, 427*; supra¬ 
orbital, <128; supra-renal, 449; supra¬ 
scapular, 431; sural, 446; systemic, 427 
temporal, 420; middle, 429; temporo- 
maxillary, 430; thyroid inferior, 441; 
middle, 432; superior, 482; tibial an¬ 
terior, 446; posterior, 446; transverse 
cervical, 431; facial, 430 
ulnar anterior, 438; deep, 439; posterior, 
438; umbilical, 695 

vaginal of liver, 071; vasa brevia, 461; 
ventricular, 451; vertebral, 432; Vidian, 
431 

Veins, plexuses of, ovarian, 449, 702 ; pam¬ 
piniform, 448, 746,762; pharyngeal, 431, 
pterygoid, 430; spermatic, 443, 746; 
uterine, 447 ; vaginal, 447; vesieo-pro- 
statie, 447 

Velum pendulum palati, 030; interposition, 
497 

Vena cava, superior, 442; inferior, 446; 
foetal, exlvi 

Verne comites, 427; Thebesii, or minima? 
cordis, 462, 085; vorticosaa, 690; inter- 
lobulares of kidney, 728; rectse of kidney, 
720 

Venter of ilium, 116; of scapula, 86 
Ventricles of brain, third, 408; fourth, 604 ; 
lining membrane of, 605; fifth, 495; 
lateral, 492; of corpus callosum, 491 ; of 
heart, left, 689 ; right, 680; of larynx, 701 
Ventricular veins, 451 

Vermiform process of cerebellum, superior, 
602; inferior, 603 

Vertebra dentata, 5; prominens, 4, Q; deve¬ 
lopment of, 11 

Vertebrae, 2 ; cervical, 3; development of, 
10 ; dorsal, 6 ; general characters, 2 ; liga¬ 
ments of, 151 ; lumbar, 9 ; o sacral, ] 2 ; 

. structure of, 9 „ 

Vertebral aponeurosis, 242; artery, 3 tW; 
column, 17; articulation of, 161; ossifi-' 
cation of, 11; foramen, 4 ; ligaments, 151’; 
region, muscles of, anterior, 235; lateral, 
236; ribs. 79; vein, 432 
Vertebro-costal ribs, 79 
Vertebro-sternal ribs, 79 
Vertex of skull, 61 
Verumontanum, 737 

Vesical artery, inferior, 402; middle, '402; 

superior, 402; plexus of nerves, 578 
Veaicle, auditory, cxli; cerebral, cxjxvi; 
germinal, cxvi; ocular, cxl; umbilical/ 
cxxvi 


Vesicles, Graafian, 760 . 

Vesico-prostatic plexus of veins, 447 
Vesico-uterine ligaments, 766 
Vesicula prostatiea, 737 
Vesiculffi seminales, 740; vessels and nerves 
of, 760 “ 

Vesicular nervous matter, lxxi 
Vestibular artery, 618; nerve, 618 
Vestibule of ear, 612 ; aqueduct of, 38, 613; 

of vulva, 763 t 

Vestigial fold of pericardium, cxlvii 
VibrisssB, 582 

Vidian artery, 360; canal, 38; nerve, 516 
Vieussens, valve of, 600 
Villi, 665 

Viscera, abdominal, position of, in regions, 
639; pelvic, position of, at outlet of pelvis, 
789 

Vitelline membrane, cxvi; duct, cxxiii, cxlix 
Vitellus, cxvi 

Vitreous humour of the eye, 697; table of 
the skull, 1 

Vocal cords, inferior or true, 701; superior 
or false, 700 
Voice, organs of, 606 
Voluntary muscles, lxv 
Vomer, 64; alw of, 64; articulations of, 66 ; 

development of, 66 
Vortex of heart, 691 
Vulva, 752; development of, civ 


Waters, Dr., researches on the lung, 715 
Watney on tho structure of villi, 666; of thy¬ 
mus, 720 - 

Wharton’s duct, 032 • 

W hite substance, nervous, lxxiii; of Schwann, 
Ixxiii 

White fibrous tissue, xliv 
Willis, circle of, 306 

Winslow, foramen of, 641; ligament of, 045 
Wisdom tooth, 623 
Wolffian body, cl , 

Womb. See Uterus 
Wormian/uones, 42 

Wrisherg, cartilages of, 008; ganglion of, 
573; nerve of, 646 
Wrist-joipt, 180 


Xiphoid appendix, 77 

Y-shaped centre of acetabulum, 118 
Yellow elastic tibrqjis tissue,xlv; cartilage,liii 
Yellow spot of retina, 603 
Yolk, (ycvi; cleavage of, cxvi 

Zona pellucida, cxvi 
Zygoma, 30 

Zygomatic arch, 68 ; fossae, 08; lymphatic 
glands, 456; process, 30 
Zygomaticus, major muscle, 215; minor, 215 
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original Authors or £>y surgeons 
of known authority on the topics 
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thus attempted to adapt the 
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work at a reduced price, and at 
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